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PRE  F  AC  E 
TO  THE  FIRST  VOLUME, 


The  preparation  of  this  work  was  begun  in  the  latter  part  of  the 
year  1849,  in  accordance  with  an  act  of  Congress,  approved  on  the  3d 
of  March  of  that  year.  An  account  of  this  preparation,  its  details,  the 
values  of  the  constants  adopted,  and  the  means  employed  in  various 
parts  of  the  work  to  secure  additional  accuracy  or  greater  convenience, 
will  be  found  in  the  article  "On  the  Constbuction  of  the  Ephemeeis," 
contamed  in  the  Appendix  to  this  volume. 

An  article  "  On  the  Arrangement  and  Use  of  the  Tables  "  will 
also  be  found  in  this  volume,  to  which  the  student  is  referred  for  in- 
struction. 

The  theoretical  department  of  the  work  has  been  placed  under  the 
special  direction  of  Professor  Benjamia  Peirce,  LL.D.,  and  most  of  the 
calculations  have  passed  under  his  final  revision. 

It  is  due  to  the  memory  of  the  late  Nathaniel  Bowditch,  LL.D.,  the 
illustrious  commentator  of  La  Place,  to  say,  that  his  zeal  in  enriching 
the  library  of  the  University  at  Cambridge,  that  of  the  American  Acad- 
emy of  Arts  and  Sciences,  and  his  private  library,  still  preserved  and 
accessible  to  students,  with  the  best  works  in  astronomical  science,  and 
his  influence  in  promoting  and  diffusing  in  America  a  love  for  this 
branch  of  knowledge,  have  greatly  facilitated  the  labor  of  preparing  the 
American  Ephemeris  for  publication  in  its  present  form. 

CHARLES  HENRY  DAVIS, 
Lieut.  TJ.  S.  Navy^  SuperintendenL 
Cambridob,  October  1,  1859. 


ERRATUM 

IN  THB  NAUTICAL  PART   OF  THE   EPHEMEBIS   FOR   1855. 


P^  115,  in  the  column  of  Diff.for  1  Iwur^  of  Horizontal  Parallax,  from  Noon,  the  —  and 
-f-  signs  on  the  12th  and  13th  lines  should  be  put  one  line  lower,  so  as  to  read 
— 0.05  instead  of  -|-0.05.    This  is  j:K>rrected  in  the  cheap  edition. 
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ERRATA 


IN   THE  FIRST  EDITION    OF  THE   EPHEMERIS   FOB   1865. 


u 


Astronomical  Fart. 
Pbge  806,  thirteenth  line  from  bottom,  for  2r  read  1*" ;  and  next  line,  for  page  221,  read 
page  222. 
354,  last  line,  "  Log.  Rad.  Vect  —  p,"  for  901060,  read  001060. 
855,  first  line,    "        "        "        "        "  9.9  «    0.0. 

u      35^      ii        cc  ic  ct  cc  ci  ic     u  ic        u 

"    861,    "     "       *♦        **        "        "       **  0.0  •*    9.9. 

**      *'     Dele  a  on  second  line. 

"     866,  Neptune,  first  line,  **  Days  fr.  begin'g  of  Julian  Period,''  for  8000,  read  8600. 

**     868,  lines  12,  16,  for  Nov.,  read  May  ;  and  for  337**  14',  read  3r  14'. 

"  872,  Append  Note : — "  To  reduce  the  map  to  Washington,  add  26®  to  the  longi- 
tudes ;  to  reduce  to  Greenwich,  add  103**." 

**    873,  line  7,  headings  of  columns,  for  log  G,  read  log  H;  and  for  log  H,  read  log  (?. 

^  874,  change  the  decimal  point  one  place  to  the  right  in  the  columns  of  this  page ; 
thus,  for  817.0,  read  8170. 

Use  of  the  Tables. 
Page  465,  in  the  formulas  for  computation  of  the  interval  t,  omit  log  If  a-  1.3757 ;  and 
for  -|-  H'  A  sin  (/i  —  X),  read  —  Hh  fif  sin  (/*  —  X) ;  and  for  —  h'  cot  ^,  read 
+  5'  cot  V^. 
•*    466,  third  line,  for  ^  —  Xi  ^^^^^  V^  +  X« 

Note.  —  The  preceding  corrections  in  thefommlas  add  to  mean  time  ofend^ 
in  the  example^  4*'.5. 
^    474,  twenty-eighth  line,  for  west,  read  east;  and  on  the  n^  line,  for  east,  reaj 
west ;  and  for  ajler,  read  before. 

Appendix. 
Pftge    7,  eighth  line,  "Jupiter's  Vertical  Semidiameter,"  for  19".  19,  read  18".62. 
"     19,  seventh  and  eighth  lines,  for  increasing  and  decreasing,  read  decreasing  and 
increasing. 
In  the  Epheraeris  of  Neptune  for  1853,  the  times  of  meridian  transit  are  two  minutes  too 
late.    This  error  was  not  in  the  original  computations  of  the  distinguished  and  deeply  lamented 
aBtroDomcr,  Mr.  Sears  C.  Walker,    llie  ephemcris  is  correct 


CHRONOLOGICAL    ERAS    AND    CYCLES. 


CHRONOLOGICAL  ERAS. 


THB  TEAR  1866,  WHICH  COMPRISES  THE  LATTER  FART  OF  THE  BOTH  ANP  THE  BEOINlfIKO 
OF  THE  81ST  TEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS TO 

The  year  6569  of  the  Julian  Period;  to  the  latter  part  of 
'*       5616  and  the  begmning  of 

^*       5617  of  the  creation  of  the  world,  according  to  the  Jews ; 
"       2609  since  the  foundation  of  Rome,  according  to  Varro ; 

^  2603  of  the  era  of  Nabonassar,  which  has  been  assigned  to  Wednesday,  the  26th 
of  February,  of  the  3967th  year  of  the  Julian  Period,  corresponding,  accord- 
ing to  the  chronologists,  to  the  747th,  and  according  to  the  astronomers,  to  the 
746th  year  before  the  birth  of  Christ ; 
**  2632  of  the  Olympiads,  or  the  fourth  year  of  the  6d8th  Olympiad,  commencing  in 
July,  1853,  if  we  fix  the  era  of  the  Olympiads  at  7751  years  before  Christ,  or 
near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ;  to  the 
latter  part  of 
^       1272  and  the  beginning  of 

^       1273  (of  twelve  lunations)  since  the  Hegira,  or  flight  of  Mahomet,  which,  as  is 
generally  supposed,  took  place  on  the  16th  of  July,  in  the  year  622  of  the 
Christian  era ;  and,  finally,  to 
"  7364-5  of  the  Byzantine  era. 
The  year  1272  of  the  Mohammedan  era  begins  on  the  13th  of  September^  1855,  and  ends 
on  the  31st  of  August,  1856. 

The  year  5616  of  the  Jewish  era  begins  on  the  13th  of  September,  1855,  and  ends  on  the 
29th  of  September,  1856. 

The  first  day  of  January  of  the  year  1856  is  the  2,398,950th  day  since  the  commencement 
of  the  Julian  Period. 


CHRONOLOGICAL  CYCLES. 


Dominical  Letters     •        .        .        .     F  £ 

Epact 23 

Lunar  Cycle  or  Golden  Number        .         14 


Solar  Cycle 17 

Roman  Indiction   .        •        •        •  14 

Julian  Period 6569 


SYMBOLS  AND  ABBKEVIATIONS. 


SIGNS  OF  THE  PLANETS,  &c. 


o 

The  Sun. 

<r 

The  Moon. 

$ 

Mercury. 

9 

Venus. 

©or  6 

The  Earth. 

e 

Man. 

^ 

Jupiter. 

h 

Saturn. 

d 

Uranus. 

w 

Neptune 

SIGNS  OF  THE  ZODIAC. 


« Summer  I  - 


Autumn  \    ^ 

"«"•    \    9. 
10 


Winter 
signs. 


110.  vy 
11.  sza 
12.     K 


^  Libra. 
i»l    Scorpio. 
/    Sagittarius. 

Capricomus. 

Aquarius. 
X    Pisces. 


ASPECTS. 

^    Conjuncti<m,  or  having  the  same  Longitude  or  Right  Ascension, 
a    Quadrature,  or  differing  90^  in  "  «'  '« 

;    Opposition,  or  differing  18(f  in  "  •*  " 


ABBREVIATIONS. 


Q  Ascending  Node. 

O  Descending  Node. 

N.  North.    S.  Sooth. 

E.  East     W.    West 

•  Degrees. 


Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 
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1 

THE  SUN'S 

Tim* 
of  the 
Semldi- 
unelar 
P««liig 

the 
Merid- 

laa. 

Eqnatloiior 

Time, 

lot* 

aided  to 

Appannt 

Tim: 

JML 

for 

Ihoor. 

Jf,anM 

UKlbr 
Ihoor. 

4f«Mrait 
DMsUnMiaB. 

DULfor 
Ihoar. 

Baal- 
diameter. 

Tues. 
Wed. 
Thur, 

1 

2 
3 

h.     m.      ■. 

18  44  56.79 
18  49  21.93 
18  53  46.67 

«. 

11.047 
11.034 
11.020 

S.SS    3  2S.6 
22  68  28.6 
22  53    2.6 

12.99 
UU 

1^  18.42 
16  18.41 
16  18.40 

7*1.06 
71.02 
70.99 

"3  36.03 
4    4.49 
4  32.58 

1.192 
1.180 
1.166 

Fri. 
Sat 

4 
5 
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18  58  11.06 

19  2  35.07 
19    6  58.65 

11.004 
10.987 
10.909 

22  47    9.1 
22  40  48.5 
22  34    0.9 

15.28 
16.42 
17.5S 

16  18.38 
16  18.36 
16  18.34 

70.96 
70.90 
70.84 

5    0.34 
5  27.72 
5  54.66 

1.150 
1.132 
1.113 

Mon. 
Tues. 
Wed. 

7 
8 
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19  11  21.75 
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19  20    6.50 
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22  36  46.5 
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70.78 
70.71 
70.64 

6  21.14 

6  47.15 

7  12.63 

1.092 
1.071 
1.048 

Thur. 

FrL 

Sat 

10 
11 
12 

19  24  28.06 
19  28  49.03 
19  33    9.39 

10.88S 
10.858 
10.88S 

22    2  24.5 
21  53  25.0 
21  44    0.1 

21.92 
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24.05 

16  18.21 
16  18.17 
16  18.13 

70.57 
70.49 
70.41 

7  37.56 

8  1.91 
8  25.65 

1.025 
1.002 
0.977 

M(m. 
Tues. 

13 
14 
15 

19  37  29.14 
19  41  48.25 
19  46    6.68 

10.808 
10.780 
10.761 

21  34    9.9 
21  23  54.6 
21  13  14.7 

25.10 
26.18 
27.16 

16  18.08 
16  18.02 
16  17.96 

70.82 
70.22 
70.13 

8  48.78 

9  11.27 
9  33.08 

0.950 
0.922 
0.894 

Wed. 
Thur. 
Fri. 

16 

17 
18 

19  50  24.42 
19  54  41.44 
19  58  57.72 

10.722 
10.698 
10.668 

21    2  10.5 
20  50  42.0 
20  38  50.0 

28.16 
29.16 
80.18 

16  17.90 
16  17.83 
16  17.75 

70.04 
69.94 
69.85 

9  54.20 
10  14.61 
10  34i28 

0.865 
0.885 
0.806 

Sat 
Sm. 
Mod. 

19 
20 
21 

20    8  13J28 
20    7  28.09 
20  11  42.14 

10.688 
10.601 
10.668 

20  36  34.5 
20  18  56.1 
20    0  55.0 

81.10 
82.05 
88.00 

16  17.66 
16  17.57 
16  17.48 

69.75 
69.65 
69.55 

10  53.23 

11  11.42 
11  28.88 

0.775 
0.743 
0.711 

Tues. 
Wed. 
Thur. 

22 
23 
24 

20  15  55.42 
20  20    7.93 
20  24  19.66 

10.686 
10.604 
10.471 

19  47  31.3 
19  33  45.7 
19  19  38.5 

88.91 
84.82 
85.71 

16  17.38 
16  17.26 
16  17.14 

69.45 
69.34 
69.24 

11  45.56 

12  1.46 
12  16.60 

0.679 
0.647 
0.615 

Fri. 
Sat 
Sm. 

25 
26 
27 

20  28  30.61 
20  32  40.76 
20  36  50.12 

10.488 
10.406 
10.872 

19    5  10.0 
18  50  20.5 
18  35  10.3 

86.61 
87.47 
88.88 

16  17.03 
16  16.91 
16  16.78 

69.12 
69.01 
68.90 

12  30.95 
12  44.50 
12  57.29 

0.582 
0.549 
0.516 

Moo. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

20  40  58.71 
20  45    6.48 
20  49  13.45 
20  53  19.62 

10.889 
10.806 
10.278 
10.289 

18  19  89.9 
18    3  49.7 
17  47  40.0 
17  81  11.2 

89.16 
89.99 
40.78 
41.56 

16  16.65 
16  16.51 
16  16.36 
16  16.22 

68.78 
68.66 
68.55 
68.43 

13    9.28 
13  20.45 
13  30.84 
13  40.43 

0.488 
0.450 
0.416 
0.883 

Fri. 

32 

20  57  24.97  I0.M6 

S.17  14  23.6 

42.84 

16  16.07 

68.32 

13  49.20 

0.849 

V 
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AT  GREENWICH  MEAN 

NOON. 

THE  SUN'S 

1 

s 

1 

Equation  of 

TtaHS 

tobe 

nbtraeud 

jTOM 

Mean 
Tim*. 

DUL 

tat 

Ihoor. 

8id0ml* 
Time. 

Bight  Ajoeodon. 

DULftxr 
Ihoar. 

Jppareni 

IMff.fbr 
Iboar. 

Tues. 
Wed. 
Thur. 

1 
2 
3 

h.     m.     •. 

18  44  56.20 
18  49  21.18 
18  53  45.83 

11.047 
11.084 
11.020 

O         1          u 

23    3  27.7 
22  58  29.4 
22  53    3.6 

11.85 
12.99 
14.14 

m.       s. 

3  35.98 

4  4.41 
4  32.50 

1.192 
1.180 
1.166 

18  41  20.22 
18  45  16.77 
18  49  13.33 

Fri. 
Sat. 
Sun. 

4 
5 
6 

18  58  10.14 

19  2  34.07 
19     6  57.57 

11.004 
10.987 
10.969 

22  47  10.3 
22  40  49.9 
22  34    2.5 

15.28 
16.42 
17.63 

5    0.25 
5  27.62 
5  54.56 

1.160 
1.182 
1.118 

18  53    9.89 

18  57    6.45 

19  1     3.01 

Ill 

7 
8 
9 

19  11  20.60 
19  15  43.15 
19  20    5.19 

10.960 
10.980 
10.907 

22  26  48.4 
22  19    7.6 
22  11     0.4 

18.64 
19.74 
20.84 

6  21.03 

6  47.03 

7  12.51 

1.092 
1.071 
1.048 

19    4  59.57 
19    8^6.12 
19  12  52.68 

Thur, 

Fri. 

Sat 

10 
11 
12 

19  24  26.68 
19  28  47.58 
19  33    7.88 

10.883 
10.858 
10.883 

22    2  27.2 
21  53  28.0 
21  44    3.4 

21.92 
28.00 
24.05 

7  37.43 

8  1.78 
8  25.52 

1.025 
1.002 
0.977 

19  16  49.25 
19  20  45.80 
19  24  42.36 

&m. 
Mon. 
Tuea. 

13 
14 
15 

19  37  27.56 
19  41  46.60 
19  46    4.97 

10.808 
10.780 
10.761 

21  34  13.5 
21  23  58.5 
21  13  18.9 

25.10 
26.13 
27.16 

8  48.64 

9  11.13 
9  32.94 

0.960 
0.922 
0.894 

19  28  38.92 
19  32  35.47 
19  36  32.03 

Wed. 
Thur. 
Fri. 

16 
17 
18 

19  50  22.65 
19  54  39.62 
19  58  55.85 

10.722 
10.693 
10.663 

21    2  15.0 
20  50  46.9 
20  38  55.2 

28.16 
29.16 
80.13 

9  54.06 
10  14.47 
10  34.14 

0.865 
0.884 
0.806 

19  40  28.59 
19  44  25.15 
19  48  21.71 

Sat 
Sun. 
Mon. 

19 
20 
21 

20    3  11.36 
20    7  26.12 
20  11  40.13 

10.633 
10.601 
10.568 

20  26  40.1 
20  14    2.0 
20     1     1.2 

81.10 
82.05 
83.00 

10  53.10 

11  11.29 
11  28.75 

0.775 
0.743 
0.711 

19  52  18.26 

19  56  14.83 

20  0  11.38 

8-«  3 

22 
23 
24 

20  15  53.37 
20  20    5.84 
20  24  17.53 

10.686 
10.604 
10.471 

19  47  37.9 
19  33  52.6 
19  19  45.7 

88.91 
84.82 
85.71 

11  45.43 

12  1.34 
12  16.48 

0.679 
0.647 
0.615 

20    4    7.94 
20    8    4.50 
20  12     1.05 

Fri. 
Sat 
Sun. 

25 
26 
27 

20  28  28.44 
20  32  38.56 
20  36  47.90 

10.488 
10.405 
10.872 

19    5  17.5 
18  50  28.3 
18  35  18.5 

8d.61 
87.47 
88.83 

12  30.83 
12  44.39 
12  57.18 

0.582 
0.649 
0.616 

20  15  57.61 
20  19  54.17 
20  23  50.72 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

20  40  56.46 
20  45    4.20 
20  49  11.14 
20  53  17.30 

10.889 
10.806 
10.273 
10.239 

18  19  48.4 
18    3  58.5 
17  47  49.1 
17  31  20.5 

89.16 
89.99 
40.78 
41.58 

13    9.18 
13  20.36 
13  30.75 
13  40.35 

0.483 
0.450 
0.416 
0.383 

20  27  47.28 
20  31  43.84 
20  35  40.39 
20  39  36.95 

Fri. 

32 

20  57  22.63 

10.206 

17  14  33.2 

42.84 

13  49.12 

0.849 

20  43  33.51 

Ni 

m. — Tb.  Semldkmi 

tterforMea 

n  Noon  maj  be  aasi 

inMdttMi 

■OMMthatfor 

Appuent 

Noon 
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4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


I 


1 
2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 
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THE  SUN*S 


IVnf  LOAttlTUDB. 


280  1^  5^.7 

281  21    6.1 

282  22  16.8 

283  23  27.7 

284  24  38.7 

285  25  49.7 

286  27    0.5 

287  28  11.0 

288  29  21.3 

289  30  31.3 

290  31  40.7 

291  32  49.5 

292  33  57.6 

293  35    5.0 

294  36  11.7 

295  37  17.5 

296  38  22.5 

297  39  26.7 

298  40  30.0 

299  41  32.5 

300  42  84.2 

301  43  35.0 

302  44  35.1 

303  45  34.5 

304  46  33.2 

305  47  31J2 

306  48  28.5 

307  49  25.1 

308  50  21.0 

309  51  16.1 

310  52  10.4 

811  53    4.0 


20  3.6 

21  13.9 

22  24.4 

23  35.1 

24  45.9 

25  56.7 

27  7.3 

28  17.6 

29  27.7 

30  37.5 
81  46.7 
32  55.4 

34  3.3 

35  10.5 

36  17.0 

37  22.6 

38  27.4 
89  31.4 

40  84.5 

41  86.8 

42  38.3 

43  89.0 

44  88.9 

45  88.2 

46  86.7 

47  84.5 

48  81.7 

49  28.1 

50  28.8 

51  18.7 

52  12.8 

53  6.3 


n&ftxr 
Ihow. 


LATHUD'E. 


62.94 
62.94 
62.94 

52.95 
62.95 
52.96 

52.95 
52.94 
62.98 

52.92 
62.91 
62.89 

62.86 
62.82 
52.78 

62.78 
62.69 
62.65 

52.62 
62.68 
52.64 

52.51 
62.48 
62.45 

52.42 

62.89 
62.86 

52.88 

52.81 
52.28 
62.26 

162.21 


-mJ.io 

—0.04 

0.16 

0J29 
0.89 
0.48 

0.58 
0.56 
0.57 

0.53 
0.46 
0.37 

0.28 

0.16 

—0.03 

-hO.ll 
0.22 
0.84 

0.48 
0.50 
0.52 

0.54 
0.58 
0.48 

0.40 
0.29 
0.18 

H-0.02 

—0.12 

0.26 

0.87 

—0.48 


OfttM 

lUdiaaTMlor 
of  ttM 
■uth. 


9.9926549 
.9926581 
.9926633 

.9926704 
.9926792 
.9926897 

.9927019 
.9927159 
.9927315 

.9927488 
.9927679 
.9927887 

.9928118 
.9928360 
.9928630 

.9928922 
.9929237 
.9929576 

.9929941 
.9930332 
.9930751 

.9931197 
.9931671 
.9932172 

.9932698 
.9933250 
.9933824 

.9934422 
.9935043 
.9935684 
.9936345 

9.9937023 


DULftff 
1  hoar. 


0.9 
1.6 
2.4 

8.1 
8.9 
4.7 

5.4 
6.2 
6.9 

7.5 
8.8 
9.1 

10.0 
10.8 
11.7 

12.6 
18.6 
14.7 

15.8 
16.9 
18.0 

19.0 
20.1 
21.2 

22.8 
28.4 
24.8 

25.8 
26.1 
27.0 
27.9 

28.6 


Oh. 


h.     m.     •. 

5  17  47.57 
5  13  51.67 
5  9  55.76 

5  5  59.85 
5  2  3.93 

4  58  8.02 

4  54  12.10 
4  50  16.19 
4  46  20SIS 

4  42  24.36 
4  38  28.46 
4  34  32.55 

4  30  36.63 
4  26  40.72 
4  22  44.80 

4  18  48.90 
4  14  52.98 
4  10  57.06 

4  7  1.16 
4  3  5.24 
8  59  9.34 

8  55  13.42 
8  51  17.50 
8  47  21.59 

8  48  25.68 
3  39  29.78 
3  35  33.86 

8  31  37.96 
3  27  42.05 
3  23  46.14 
3  19  50.23 

8  15  54.30  I 


Von.  —  X  coiwyomh  lo  Um  irwt  •qaiooz  of  tht  date,  »>'  to  Um  mean  •qoiooz  of  Jan.  Od. 
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GREENWICH  ] 

MEAN  TIME. 

THE 

MOON^S 

^ 

SEMIDIAMKIEB. 

HORIZONTAL  PARAIiLAX. 

MKRIDIAN  PASSAGl. 

"3 

1 
2 
3 

AGB. 

NOOD* 

Midnight. 

Noon. 

DUtfor 
Ihoor. 

Midnight. 

DULfor 
Ihoar. 

DULfor 
Ihoor. 

14  ^9.4 

15  8.8 
15  20.2 

15    3.8 
15  14.3 
15  26.5 

54  ^.3 

55  28.5 

56  10.7 

+1.22 
1.60 

1.88 

55  10.2 

55  48.7 

56  34.0 

+1.42 
1.76 
1.98 

19    11.0 

19  55.6 

20  44.5 

m. 
1.78 
1.95 
2.14 

d. 

23.1 
24.1 
25.1 

4 
5 
6 

15  33.2 

15  46.9 

16  0.0 

15  40.0 

15  53.6 

16  6.0 

56  58.4 

57  48.5 

58  36.8 

2.07 
2.08 
1.92 

57  23.4 

58  13.1 
58  59.0 

2.10 
2.02 
1.77 

21  3a5 

22  37.5 

23  39.9 

2.86 
2.58 
2.61 

26.1 
27.1 
28,1 

7 
8 
9 

16  11.5 
16  20.3 
16  25.6 

16  16.3 
16  23.4 
16  26.8 

59  19.1 

59  51.4 

60  10.9 

1.67 

1.09 

40.62 

59  36.7 

60  2.9 
60  15.4 

1.85 

0.82 

+0.28 

6 

0  43.0 

1  43.9 

2.68 
2.46 

29.1 
0.5 
1.5 

10 
11 
12 

16  27.1 
16  25.0 
16  19.9 

16  26.5 
16  22.8 
16  16.5 

60  16.4 
60    8.7 
59  49.9 

-0.05 
0.57 
0.07 

60  14.1 
60    0.5 
59  37.3 

-0.82 
0.79 
1.11 

2  41.0 

3  34.2 

4  24.1 

2.80 
2.15 
2.05 

2.5 
3.5 
4.5 

13 
14 
15 

16  12.7 
16    4.1 
15  55.0 

16    8.5 
15  59.6 
15  50.4 

59  23.1 
58  51.7 
58  18.4 

1.22 
1.86 
1.40 

59    7.8 
58  35.2 
58     1.6 

1.81 
1.89 
1.89 

5  12.2 

5  59.9 

6  48.4 

2.00 
2.01 
2.06 

5.5 
6.5 
7.5 

16 
17 
18 

15  45.9 
15  37.0 
15  28.5 

15  41.4 
15  32.7 
15  24.4 

57  44.9 
57  12.3 
56  41.0 

1.88 
1.84 
1.27 

57  28.4 
56  56.5 
56  25.8 

1.87 
1.80 
1.24 

7  38.9 

8  31.7 

9  26.6 

2.15 
2.25 
2.80 

8.5 

9.5 

10.5 

19 
20 
21 

15  20.4 
15  12.7 
15    5.6 

15  16.5 
15    9.1 
15    2.3 

56  11.1 
55  42.9 
55  16.9 

1.21 
1.18 
1.08 

55  56.8 
55  29.6 
55    4.8 

1.17 

1.08 
0.97 

10  22.3 

11  17.2 

12  9.7 

2.80 
2.24 
2.12 

11.5 
12.5 
13.5 

22 
23 
24 

14  59.2 
14  53.8 
14  49.6 

14  56.4 
14  51.5 
14  48.0 

54  53.5 
54  33.5 
54  18.1 

0.91 
0.75 
0.58 

54  43.0 
54  25.2 
54  12.4 

0.88 
0.66 
0.41 

12  58.9 

13  44.5 

14  27.1 

1.98 
1.84 
1.78 

14.5 
15.5 
16.5 

25 
26 

27 

14  46.9 
14  46.1 
14  47.5 

14  46.3 
14  46.5 
14  49.1 

54    8.2 
54    5.2 
54  10.3 

-0.27 

+0.04 

0.89 

54    5.8 
54    6.7 
54  16.2 

-0.12 

+0.21 

0.59 

15    7.4 

15  46.5 

16  25.5 

1.67 
1.68 
1.66 

17.5 
18.5 
19.5 

28 
29 
30 
31 

14  51.4 

14  57.9 

15  7.1 
15  18.9 

14  54.3 

15  2.2 
15  12.7 
15  25.6 

54  24.6 

54  48.6 

55  22.6 

56  5.8 

0.79 
1.21 
1.61 
1.98 

54  35.4 

55  4.4 

55  43.1 

56  30.4 

1.00 
1.41 
1.80 
2.18 

17    5.5 

17  47.7 

18  33.5 

19  23.8 

1.71 
1.88 
2.00 
22.0 

20.5 
21.5 
22.5 
23.5 

82 

15  32.8 

15  40.3 

56  56.7 

+2.26 

57  24.3 

+2.84 

20  19.2 

24.0 

24.5 

JANUARY,    1856. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

DilL 
for^m. 

Dur. 

ftfflm. 

Hour. 

Right  ABooulan. 

DWt 
forlm. 

DUL 
fbrlm. 

TUESDAY  1. 

THURSDAY  3. 

4 

h.    m.    •. 

■• 

O        1       « 

n 

h.    m.    •. 

•. 

O       1       ar 

a 

0 

13  19  53.96 

1.8173 

S.  7  30    6.7 

18.754 

0 

14  58  30.90 

2.0799 

S.17  63  37.0 

11.819 

1 

13  31  43.09 

13906 

7  43  60.4 

18.787 

1 

14  54  35.45 

2Un94 

18    6  24.1 

11.761 

3 

13  33  33.43 

1.8941 

7  57  34.1 

13.718 

3 

14  56  40.43 

2.0867 

18  17    7.1 

11.681 

3 

13  35  31.98 

1.8977 

8  11  16.7 

18.609 

3 

14  58  45.85 

2.0940 

18  38  45.8 

11.609 

4 

13  37  11.75 

1.8S1S 

8  34  58.0 

18.679 

4 

16    0  51.73 

3.1014 

18  40  30.3 

11.586 

5 

13  39     1.73 

1.8S49 

8  38  38.1 

13.658 

5 

15    3  58.03 

2.1060 

18  51  50.8 

11*499 

6 

13  30  51.94 

1.8867 

8  63  17.0 

18.636 

6 

16    6     4.78 

3.1169 

19    3  15.7 

11.887 

7 

13  33  43.38 

1.8497 

9    5  54.5 

18.614 

7 

15    7  11.98 

9.1288 

19  14  36.6 

11J09 

8 

13  34  33.06 

1.8497 

9  19  30.7 

13.501 

8 

16    9  19.63 

S.U13 

19  35  63.8 

11.931 

9 

13  36  33.98 

1.8507 

9  33    5.4 

13.566 

9 

16  11  37.73 

9.1888 

19  37    4.3 

11.160 

10 

13  38  15.15 

1.8000 

9  46  38.6 

13.&41 

10 

16  13  36.39 

9.1466 

19  48  10.9 

11.089 

11 

13  40    6.58 

1.8508 

10    0  10.3 

13.515 

11 

15  15  45.31 

9.1649 

19  69  13.5 

10.986 

12 

13  41  58.37 

1.8837 

10  13  40.5 

13489 

13 

15  17  54.80 

9J691 

30  10    9.1 

lOJOl 

13 

13  43  50.33 

1.80B0 

10  37    9.0 

13.460 

13 

15  SO     4.76 

9.1600 

30  31    0.6 

10.814 

U 

13  45  43.43 

1.8794 

10  40  35.8 

13.439 

14 

15  82  15.19 

9.m7 

30  31  46.8 

10.797 

15 

13  47  34.91 

1.8770 

10  54    0.8 

18.409 

16 

15  24  26.09 

9.1867 

80  43  37.8 

io.6n 

16 

13  49  37.67 

iJBBn 

11     7  34.0 

13.871 

16 

15  26  37.47 

9.1937 

30  53    3.3 

10.546 

17 

13  51  30.71 

1.8864 

11  30  45.4 

13.389 

17 

15  28  49.33 

9.2017 

31     3  33.4 

10.454 

18 

13  53  14.03 

1.8011 

11  34    4.8 

13.807 

18 

15  31     1.67 

9.2097 

31  13  57.8 

10.300 

19 

13  55    7.64 

1.8000 

11  47  32.3 

13.274 

19 

15  33  14.49 

2.2177 

31  34  16.6 

10.964 

30 

13  57     1.55 

1.9010 

13    0  37.6 

13.989 

30 

16  35  37.79 

9.9957 

31  34  39.6 

10.167 

21 

13  58  55.76 

1.9061 

13  13  50.9 

13.204 

31 

15  37  41.57 

9.2337 

31  44  36.6 

HUMS 

33 

14    0  50.38 

1.9119 

13  37    3.1 

13.167 

33 

15  39  55.84 

9.2419 

21  64  37.7 

M» 

33 

14    3  45.11 
WED 

1.9165 

NESD 

S.13  40  11.0 
AY  2. 

13.129 

33 

16  43  10.61 
FI 

9.3603 

IIDAY 

S.S9    4  39.7 
4. 

0.800 

0 

14    4  40.36 

1.9918 

S.13  53  17.6 

13.091 

0 

16  44  35.87 

3.3581 

S.88  14  31.6 

9.799 

1 

14    6  35.73 

lJWf79 

13    6  31.9 

13U)51 

1 

16  46  41.63 

3.9666 

33  34    4.3 

9.656 

3 

14    8  31.53 

1.9897 

13  19  33.7 

18.010 

S 

15  48  57.86 

3.2747 

33  33  40.4 

9.549 

3 

14  10  37.66 

1.9388 

13  33  83.1 

12.969 

3 

15  51  14.59 

2.2699 

33  43  10.1 

9.440 

4 

14  13  34.13 

1.9440 

13  45  19.9 

12.996 

4 

15  53  31.81 

2.2911 

83  58  33.3 

9.830 

5 

14  14  30.93 

1.9496 

13  58  14.3 

19.889 

6 

15  55  49.58 

2.2992 

S3     1  49.7 

9.318 

6 

14  16  18.07 

1*9554 

14  11     5.8 

19.887 

6 

15  58    7.78 

2.8074 

83  10  59.4 

9.104 

7 

14  18  15.57 

1.9618 

14  33  54.6 

12.791 

7 

16    0  26.42 

2J1W 

83  30    3.8 

a989 

8 

14  30  13.43 

1.9679 

14  36  40.7 

12.743 

8 

16    2  45.62 

24941 

83  88  58.0 

8.871 

9 

14  33  11.63 

1.9739 

14  49  33.9 

12.695 

9 

16    5    5.32 

2.8324 

83  37  46.8 

8.758 

10 

14  34  10.30 

1.9799 

15    3    4.1 

12.645 

10 

16     7  25.52 

3.3407 

33  46  38.4 

8.689 

11 

14  26     9.14 

1.9855 

15  14  41.3 

13.504 

11 

16    9  46.21 

33489 

83  55    3.7 

8.610 

13 

14  38    8.45 

1.9917 

15  87  15.4 

12.549 

13 

la  12     7.39 

3.3671 

34    3  39.6 

8.386 

13 

14  30    8.14 

1.9980 

15  39  46.3 

12.489 

13 

16  14  29.06 

3.3652 

34  11  49.0 

8.261 

14 

14  33    8.21 

9.0044 

15  58  14.1 

12.434 

14 

16  16  51.22 

3.3783 

34  80    0.9 

8.133 

15 

14  34    8.67 

2.0109 

16    4  38.5 

12.379 

15 

16  19  13.88 

3<^17 

34  38    6.1 

8.006 

16 

14  36    9.52 

9.0175 

16  16  59.5 

12.399 

16 

16  21  37.03 

9.3698 

34  36     1.4 

7.874 

17 

14  38  10.77 

94)949 

16  39  17.1 

12.»1 

17 

16  24     0.67 

3.3980 

34  43  49.9 

7.741 

18 

14  40  13.43 

9.0306 

16  41  31.8 

19.904 

18 

16  26  24.79 

3.4060 

34  51  30.4 

7.607 

19 

14  43  14.47 

2.0376 

16  53  41.6 

19.143 

19 

16  28  49.39 

3.4140 

34  59    3.8 

7.471 

30 

14  44  16.93 

17    5  48.4 

19.061 

30 

16  31  14.47 

3.4319 

35    6  36.9 

7.383 

31 

14  46  19.80 

2.0518 

17  17  51.4 

19U)18 

31 

16  33  40.03 

3.4399 

36  13  43.8 

7.194 

33 

14  48  33.08 

2.0382 

17  39  60.6 

11.953 

88 

16  36    6.07 

3.4877 

35  80  50.3 

74)63 

33 

14  50  26.78 

3.0659 

17  41  45.8 

11.887 

33 

16  38  32.58 

3.4456 

36  37  49.3 

6.910 

34 

14  52  30.90 

9.0729 

S.17  53  37.0 

11.819 

34 

16  40  59.55 

3.4534 

S.36  34  39.6 

6.706 

TI. 


JANUARY,    1856. 


GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

V 

Hoar. 

Right  AMMukm. 

wrr. 

for  1  m. 

DIff. 
fori  m. 

Hour. 

Right  AMnahrn. 

Dm. 

forlm. 

DMUaUlon. 

Difl. 
Itarlm. 

SATURDAY  5. 

MONDAY  7. 

b     m.    •. 

8. 

O        1        n 

M 

h.    m     f. 

•. 

O        1       u 

K 

0 

16  40  59.55 

!UAU 

S.25  34  39.5 

0.766 

0 

18  45  45.95 

9.0607 

S.27  45  26.9 

1.745 

1 

16  43  26.99 

S.40I-i 

25  41  21.1 

6.6.W 

1 

18  48  27.36 

9.0906 

27  43  36.3 

\JM 

2 

16  45  54.89 

3.4066 

25  47  53.9 

6.472 

2 

18  51     8.82 

9.6013 

27  41  33.8 

9.140 

3 

16  48  23.25 

3.47M 

25  54  17.8 

6.893 

3 

18  53  50.31 

9.6917 

27  39  19.4 

9488 

4 

16  50  52.06 

9.4839 

26    0  32.7 

6.173 

4 

18  56  31.83 

9.6919 

27  36  53.2 

9480 

5 

16  53  21.32 

3.491S 

26     6  38.4 

6^19 

5 

18  59  13.36 

9.0090 

27  34  15.2 

9.788 

6 

16  55  51.03 

a.4«7 

26  12  34.9 

8.865 

6 

19     1  54.89 

9.0019 

27  31  25.3 

9J80 

7 

16  58  21.18 

9.4000 

26  18  22.1 

8.709 

7 

19    4  36.41 

9.0917 

27  28  23.6 

8.197 

8 

17    0  51.77 

3.51S9 

26  24     0.0 

8.859 

8 

19    7  17.91 

9.0919 

27  25  10.1 

8494 

9 

17    3  22.79 

9.M09 

26  29  28.4 

8.8&8 

9 

19    9  59.37 

9.0900 

27  21  44.7 

8431 

10 

17    5  54.22 

9.6979 

26  34  47.2 

6.933 

10 

19  12  40.78 

34807 

27  18    7.5 

8.717 

11 

17    8  26.07 

9.0841 

26  39  56.3 

54)71 

11 

19  15  22.13 

9.0888 

27  14  18.6 

8.918 

12 

17  10  58.33 

9.M0O 

26  44  55.7 

4.907 

12 

19  18    3.41 

9.0878 

27  10  17.9 

4.100 

13 

17  13  31.00 

9.84T7 

26  49  45.2 

4.749 

13 

19  20  44.61 

9.0860 

27    6    5.5 

4404 

14 

17  16    4.07 

9.8548 

26  54  24.8 

4476 

14 

19  23  25.73 

9.0848 

27     1  41.4 

4.400 

15 

17  18  37.54 

9.8000 

26  58  54.3 

4.406 

15 

19  26    6.75 

94830 

26  57    5.6 

4498 

16 

17  21  11.39 

9.60TS 

27    3  13.7 

4.986 

16 

19  28  47.66 

94807 

26  52  18.1 

4487 

17 

17  23  45.62 

9.8786 

27    7  22.9 

4.067 

17 

19  31  28.44 

94784 

26  47  19.1 

5480 

18 

17  26  20.22 

9.87V7 

27  11  21.8 

8.885 

18 

19  34    9.09 

94709 

26  42    8.5 

5.978 

19 

17  28  55.18 

9.8880 

27  15  10.3 

8.799 

19 

19  36  49.60 

94787 

26  36  46.4 

6404 

20 

17  31  30.50 

9.8014 

27  18  48.4 

8.547 

20 

19  39  29.95 

94719 

26  31  12.8 

6455 

21 

17  34    6.17 

9.8079 

27  22  16.0 

8.871 

21 

19  42  10.14 

94084 

26  25  27.7 

5.845 

22 

17  36  42.18 

9U»97 

27  25  32.9 

8.198 

22 

19  44  50.16 

94855 

26  19  31.3 

0484 

23 

17  39  18.51 
SU 

9.0089 

NDA^ 

S.27  28  39.1 
'  6. 

84)14 

23 

19  47  30.00 
TU] 

94094 

ESDA^ 

S.26  13  23.5 

Z  8. 

0.998 

0 

17  41  55.16 

9.0184 

S.27  31  34.6 

9jB84 

0 

19  50    9.65 

941809 

S.26     7    4.5 

0411 

1 

17  44  32.13 

9.0166 

27  34  19.3 

9.053 

1 

19  62  49.10 

94557 

26    0  34.2 

0407 

2 

17  47    9.40 

9.005 

27  36  53.0 

9.471 

2 

19  55  28.34 

945» 

25  53  52.8 

6.763 

3 

17  49  46.97 

9.0984 

27  39  15.8 

9.966 

3 

19  58    7.36 

9.0464 

25  47     0.3 

6.068 

4 

17  52  24.82 

9UBS0 

27  41  27.5 

9.108 

4 

20    0  46.15 

94445 

25  39  56.7 

7.151 

5 

17  55    2.95 

94970 

27  43  28.2 

14)16 

5 

20    3  24.70 

9.0404 

25  32  42.1 

7433 

6 

17  57  41.35 

9.0430 

27  45  17.7 

1.789 

6 

20    6    3.00 

94009 

25  25  16.7 

7414 

7 

18    0  20.00 

9.0401 

27  46  56.0 

1.544 

7 

20    8  41.05 

9.0890 

25  17  40.4 

7.6M 

8 

18    2  58.90 

9.0603 

27  48  23.0 

1J56 

8 

20  11  18.84 

94376 

25     9  53.4 

7479 

9 

18    5  38.04 

9.0541 

27  49  38.7 

1.167 

9 

20  13  56.36 

94280 

25     1  55.7 

8450 

10 

18    8  17.40 

9.0577 

27  50  43.1 

04m 

10 

20  16  33.61 

9.6163 

24  53  47.4 

8.936 

11 

18  10  56.97 

9.0019 

27  51  36.0 

0.766 

11 

20  19  10.58 

24137 

24  45  28.6 

8400 

12 

18  13  36.74 

9.6044 

27  52  17.4 

0.504 

12 

20  21  47.27 

9.6088 

24  36  59.4 

8473 

13 

18  16  16.71 

9.0675 

27  52  47.3 

0.403 

13 

20  24  23.65 

940S7 

24  28  19.8 

8.748 

14 

18  18  56.86 

9.0704 

27  53    5.7 

0.900 

14 

20  26  59.73 

9.5987 

24  19  29.9 

8415 

15 

18  21  37.18 

9.0789 

27  53  12.5 

04)16 

15 

20  29  35.50 

9.5085 

24  10  29.9 

9484 

Ifi 

IS  24  I7.GG 

9.S757 

27  53    7.6 

0.176 

16 

20  32  10.96 

9.5888 

24     1  19.8 

0.959 

17 

18  26  58,30 

ajJTM 

27  52  51.1 

0.872 

17 

20  34  46.10 

9.6899 

23  51  59.7 

9418 

ifl 

IB  29  39.07 

9.aa(M 

27  52  22.9 

0.567 

18 

20  37  20.90 

94774 

23  42  29.7 

9.689 

19 

te  32  19.97 

9^am 

27  51  43.0 

0.763 

19 

20  39  55.37 

94718 

23  32  49.9 

0.744 

20 

IS  35    0.99 

^m^s 

27  50  51.3 

0-958 

20 

20  42  29.51 

24663 

23  23    0.4 

0.005 

2t 

18  37  42,11 

^J&d9& 

27  43  47.9 

1.165 

21 

20  45    3.31 

9.5604 

23  13     1.3 

10404 

22 

18  iO  iJ3.32 

ijmra 

27  48  32.7 

1.851 

22 

20  47  36.76 

94546 

23    2  52.7 

10.999 

93  1 

18  43     4.60 

ILflBaS 

27  47    5.7 

1.546 

23 

20  50    9.86 

94487 

22  52  34.6 

10478 

ftl 

18  45  45.1>5 

iLim; 

S.27  45  26.9 

1.745 

24 

20  52  42.61 

94496 

S.22  42    7.2 

10.688 
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VII. 


GREENWICH    MEAN   TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 


DUL 
tat  Im. 


D«cliiuitioii. 


DUL 
for  Im. 


Hoar. 


Bight 


DIff. 
forlm. 


DtnHwition 


DUL 
forlm. 


0 

1. 

3 

3 

4 

5 

6 

7 

8 

9 
10 
U 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
23 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  9. 


h. 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


21 
21 
21 
21 
22 
22 


22 
22 


22 
22 
22 
22 
22 


22 
22 
22 
22 
22 
22 


m.    •. 

•. 

52  42.61 

3.A4S8 

55  15.00 

3.5808 

57  47.03 

3.5807 

0  18.69 

9.5346 

2  49.98 

3.5184 

5  20.89 

3.5139 

7  51.43 

3.5000 

10  21.59 

9.4907 

12  51.37 

3.4888 

15  20.77 

3.4870 

17  49.80 

3.4806 

20  18.45 

3.4743 

22  46.71 

3.40n 

25  14.58 

3.4613 

27  42.06 

3.4547 

30    9.15 

3U489 

32  35.85 

34417 

35    2.16 

3.4853 

37  28.08 

3.4387 

39  53.61 

3.4393 

42  18.75 

3.4157 

44  43.50 

3.4009 

47    7.86 

3.4097 

49  31.84 

3.8069 

o 
S.22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
19 
19 
19 
19 
18 
18 
18 
18 
S.18 


42  7.2 
31  30.6 
20  44.9 

9  50.3 
58  46.8 
47  34.5 

36  13.6 

24  44.1 
13    6.2 

1  19.9 
49  25.4 

37  22.8 

25  12.2 
12  53.8 

0  27.6 
47  53.7 
35  12.3 
22  23.5 

9  27.4 
56  24.2 

43  13.9 
29  56.7 
16  32.6 

3     1.8 


THURSDAY  10. 


51  55.43 
54  18.63 
56  41.45 
59  3.89 
1  25.95 
3  47.63 
6  8.93 
8  29.85 
10  50.40 
13  10.58 
15  30.40 
17  49.86 
20  8.95 
22  27.68 
24  46.05 
27  4.07 
29  21.74 
31  39.07 
33  56.05 
36  12.69 
38  38.99 
40  44.96 
43  0.61 
45  15.94 
47  30.95 


9.8806 

9.8885 
9J779 
9.8708 
941645 
9.8589 
9.8510 
9.8456 


9.8889 
9.8373 
9.8913 
9.8159 
9.8009 
9.8089 
9.9074 
9.9016 
9.9858 
9.9801 
9.9745 
9.36B0 
9.9684 
9.9581 
9.3598 
3.3476 


M7  49  24.4 
17  35  40.6 
17  21  50.5 
17  7  54.1 
16  53  51.7 
16  39  43.3 
16  25  29.0 
16  11  9.0 
15  56  43.4 
15  42  12.3 
15  27  35.8 
15  12  54.0 
14  58  7.1 
14  43  15.2 
14  28  18.4 
14  13  16.8 
13  58  10.5 
13  42  59.6 
13  27  44.3 
13  12  24.7 

12  57  0.9 

13  41  32.9 
12  26  1.0 
12  10  25.2 

.11  54  45.7 


10.588 
10.685 


10.084 
11.181 
11.977 
11.490 
11.669 
11.701 
11.830 
11.075 
13.110 
19.949 
13.879 
13.500 
19.697 
19.751 
19.874 
19.004 
18- 113 
18.390 
18.844 
18.457 
18«5«7 


18.978 
18.789 
18.887 
184»0 
14.000 
14.189 
14.365 
14.880 
14.473 
14.568 
14.659 
14.788 
14.898 
14.906 
144)87 
15.066 
15.149 
15.917 
15.901 
15.869 
15.481 
15.400 


15.697 


FRIDAY  11. 


b.  m. 
22  47 
22  49 
22  52 
22  54 

22  56 

23  58 
23  0 
23  3 
23  5 
23  7 
23  9 
23  11 
23  14 
23  16 
23  18 
23  20 
23  22 
23  25 
23  27 
23  29 
23  31 
23  33 
23  35 
23  37 


0. 

s. 

30.95 

3.3476 

45.64 

3.3438 

0.02 

3.3371 

14.09 

3.3890 

27.86 

3.3370 

41.33 

9.3331 

54.50 

3.3171 

7.39 

3.9134 

19.99 

3.9077 

32.32 

3.9081 

44.37 

3.1086 

56.15 

.     3.1941 

7.66 

3.1807 

18.91 

3.1854 

29.90 

3.1811 

40.64 

3.1770 

51.14 

3.1780 

1.40 

3.1601 

11.43 

3.1653 

21.23 

3.1614 

30.80 

3.1ffn 

40.15 

3.1frl0 

49.29 

3.1606 

58.22 

9.1479 

s. 


O    I        It 

11  54  45.7 

11  39  2.5 

11  23  15.8 

11  7  25.7 

10  51  32.3 

10  35  35.7 

10  19  36.1 

10  3  33.5 

9  47  28.0 

9  31  19.7 

9  15  8.8 

8  58  55.4 

8  42  39.6 

8  26  21.4 

8  10  1.0 

7  53  38.5 

7  37  14.0 

7  20  47.6 

7  4  19.4 

6  47  49.5 

6  31  18.0 

6  14  45.0 

5  58  10.6 

5  41  35.0 


SATURDAY  12. 


23  40 
23  42 
23  44 
23  46 
23  48 
23  50 
23  52 
23  55 
23  57 
23  59 
0  1 
0  3 


5 

7 

9 

11 

14 

16 

18 

20 

0  22 

0  24 

0  26 

0  28 

0  30 


6.95 

9.1438 

15.48 

9.1406 

23.81 

9.1373 

31.96 

9.1343 

39.93 

9.1813 

47.72 

9.1384 

55.34 

9.I9S6 

2.79 

9.1398 

10.08 

9.1909 

17.22 

9.1177 

24.21 

9.1159 

31.06 

9.1199 

37.78 

9.1107 

44.35 

9.1086 

50.79 

9.1065 

57.12 

9.1M6 

3.34 

9.1097 

9.45 

9.1010 

15.46 

94908 

21.37 

94J077 

27.18 

94)061 

32.90 

94)947 

38.54 

94)088 

44.09 

94)091 

49.57 

94)900 

24  58.2 
8  20.3 
51  41.3 
35  1.5 
18  20.9 
1  39.5 
44  57.5 
28  15.0 
3  11  32.1 
2  54  48.9 
2  38  5.5 
2  21  21.9 


N. 


4  38.3 
47  54.8 
31  11.4 

14  28.2 

57  45.3 

41  2.8 

24  20.8 
7  39.4 
9     1.3 

25  41.2 

42  20.3 

58  58.4 

15  35.5 


15.749 
5.800 
15.809 
16.916 
15.969 
164)19 
164)68 
16.114 
6.150 


16.983 
16.891 
16.857 
16.809 
16.494 


16411 
16-587 
16^1 
16-588 


16.098 
16.640 
16.656 
16.070 


16.708 
16.711 
16.717 
16.799 
16.795 
16.736 
16.706 
16.736 
16.799 
16.717 
16.719 
16.704 


16.679 
16458 
164a 
16497 


VIII. 


JABTUARY,    1856. 


9 


GREENWICH    MEAN   TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Sight  AflonMkRL 

Difl. 
iorlm. 

DUL 
forlm. 

Hoar. 

Bight  ikMendon. 

DUL 
forlm. 

DMlimtion. 

DIflL 
ftxrlm. 

SU] 

:^DAY 

13. 

TUESDAY   15. 

h.    m.    «. 

1. 

O        1        « 

N 

h.   m.   •. 

0. 

O       1       « 

H 

0 

0  30  49.57 

9.0909 

N.  1  15  35.6 

16.600 

0 

3  11  30.20 

9.1846 

N.13  46  51.7 

14.909 

1 

0  32  54.98 

%OSM 

1  32  11.5 

10.690 

1 

2  13  38.35 

9.1879 

14     1     1.4 

14.191 

3 

0  35    0.34 

94)689 

1  48  46.3 

16.609 

2 

2  15  46.66 

9.1899 

14  15    6.1 

144)68 

3 

0  37    5.65 

94)680 

2    5  19.8 

16.647 

3 

2  17  55.14 

9.1497 

14  29    5.9 

18.966 

4 

0  39  10.91 

94)873 

3  21  51.9 

16.694 

4 

2  20    3.79 

9.1466 

14  43    0.7 

18.871 

5 

0  41  16.12 

94)866 

2  38  22.7 

16.600 

5 

2  22  12.61 

9.1486 

14  56  50.4 

18.786 

6 

0  43  21.29 

94)8W 

2  54  52.0 

16.476 

6 

3  24  21.61 

9.1616 

15  10  34.9 

18.008 

7 

0  45  26.43 

94)664 

3  11  19.7 

16.448 

7 

2  26  30.79 

9.1646 

15  24  14.2 

18.611 

8 

0  47  31.54 

94)849 

3  27  45.7 

10.418 

8 

2  28  40.15 

9.1676 

15  37  48.2 

18.633 

9 

0  49  36.63 

94)646 

3  44    9.9 

16.887 

9 

2  30  49.70 

9.1607 

15  51  16.8 

18.483 

10 

0  51  41.70 

94)644 

4    0  32.1 

16.866 

10 

2  32  59.44 

9.1689 

16    4  39.9 

18440 

11 

0  53  46.75 

94)841 

4  16  52.4 

16.839 

11 

2  35    9.37 

9.1671 

16  17  57.6 

18.948 

13 

0  55  51.79 

941840 

4  33  10.7 

16.368 

12 

3  37  19.48 

9.1704 

16  31     9.7 

18.164 

13 

0  57  66.83 

94)611 

4  49  27.0 

16.968 

13 

3  39  29.79 

9.1787 

16  44  16.1 

184)09 

14 

1    0    1.88 

94)649 

5    &41.1 

16.316 

14 

2  41  40.30 

9.1770 

16  67  16.8 

13.968 

15 

1    2   ^.94 

94)844 

5  21  53.0 

16.177 

15 

2  43  51.02 

9.1803 

17  10  11.7 

19.867 

16 

1    4  12.01 

94)847 

5  38    2.5 

16.187 

16 

2  46     1.94 

9.1887 

17  23    0.8 

19.769 

17 

1    6  17.10 

94)860 

5  54    9.5 

164)90 

17 

2  48  13.07 

9.1873 

17  35  43.9 

19.668 

18 

1    8  22.21 

94)864 

6  10  14.0 

104)64 

18 

2  50  24.41 

9.1907 

17  48  21.0 

19.667 

19 

1  10  27.35 

94)660 

6  26  16.0 

164)11 

19 

2  52  35.96 

9.1941 

18    0  52.1 

13.467 

20 

1  12  32.52 

94)865 

6  42  15.4 

16.906 

20 

2  54  47.72 

9.1977 

18  13  17.1 

13.864 

21 

1  14  37.74 

94)678 

6  58  12.0 

16.0W 

21 

2  56  59.69 

9.9013 

18  25  35.8 

13.980 

22 

1  16  43.00 

94)661 

7  14     5.8 

16.8r73 

22 

2  69  11.87 

9.9048 

18  37  48.2 

19.164 

23 

1  18  48.30 
MO 

94)686 

NDAY 

N.  7  29  56.7 
14. 

16.6» 

23 

3     1  24.26 
WEDI 

9.9068 
^ESDJ 

N.18  49  54.3 
LY    16. 

194M8 

0 

1  20  53.65 

941697 

N.  7  45  44.6 

16.778 

0 

3    3  36.88 

9.9193 

N.19     1  54.0 

11.041 

1 

1  22  59.06 

94)907 

8     1  29.5 

16.733 

1 

3    5  49.72 

9.9168 

19  13  47.2 

11.689 

2 

1  25    4.54 

94)919 

8  17  11.3 

16.670 

2 

3    8    2.78 

9.9196 

19  25  33.9 

11.799 

3 

1  27  10.09 

94)961 

8  32  49.9 

16.616 

3 

3  10  16.06 

9.3933 

19  37  14.0 

11.619 

4 

1  29  15.71 

94)MS 

8  48  25.3 

16.661 

4 

3  12  29.67 

9.3366 

19  48  47.5 

11.609 

5 

1  31  21.41 

94)997 

9    3  57.3 

16.606 

5 

3  14  43.30 

9.3806 

20    0  14.3 

11J90 

6 

1  33  27.19 

94)971 

9  19  25.9 

16.447 

6 

3  16  57.25 

9.3841 

20  11  34.3 

11.376 

7 

1  35  33.05 

94)966 

9  34  51.0 

16.388 

7 

3  19  11.43 

9.3881 

20  22  47.4 

11.161 

8 

1  37  39.01 

9.1001 

9  50  12.5 

16.838 

8 

3  21  25.84 

9.3419 

20  33  53.6 

114)46 

9 

1  39  45.06 

9.1017 

10    5  30.4 

16.367 

9 

3  23  40.47 

9.9467 

20  44  52.8 

10.997 

10 

1  41  51.21 

9.1084 

10  20  44.6 

16.904 

10 

3  25  55.33 

9.3496 

20  55  44.9 

10.809 

11 

1  43  67.47 

9.1069 

10  35  55.0 

16.140 

11 

3  28  10.42 

9.3634 

21     6  29.9 

10.690 

12 

1  46     3.84 

9.1071 

10  51     1.5 

16.076 

12 

3  30  25.74 

9.3873 

21  17    7.7 

10.670 

13 

1  48  10.32 

9.1090 

11     6    4.1 

164)09 

13 

3  32  41.29 

9.3610 

21  27  38.3 

10.449 

14 

1  50  16.92 

9.1110 

11  21     2.7 

144)43 

14 

3  34  57.06 

9.3648 

21  38     1.6 

10.897 

15 

1  52  23.64 

9.1180 

11  35  57.2 

14.878 

15 

3  37  13.05 

9.3086 

21  48  17.5 

10.908 

16 

1  54  30.48 

9.1161 

11  50  47.5 

14.808 

16 

3  39  29.27 

9.3798 

21  68  26.0 

104)70 

17 

1  56  37.45 

9.1179 

12    5  33.6 

14.783 

17 

3  41  45.72 

9.3760 

22    8  27.0 

9.964 

18 

1  58  44.55 

9.1196 

12  20  15.4 

14.660 

18 

3  44    2.39 

9.3797 

22  18  20.5 

9.89B 

19 

2    0  51.79 

9.1918 

12  34  52.8 

14.660 

19 

3  46  19.29 

9.3886 

22  28    6.4 

0.703 

20 

3    2  59.17 

9.1343 

12  49  25.8 

14.613 

20 

3  48  36.41 

9.3873 

22  37  44.6 

9.674 

21 

2    5    6.70 

9.i9en 

13    3  54.2 

14.436 

21 

3  50  53.76 

9.3900 

22  47  15.1 

9444 

22 

3    7  14.38 

9.1303 

13  18  18.0 

14.367 

22 

3  53  11.32 

2.3W6 

22  66  37.8 

9314 

23 

2    9  22.21 

9.1818 

13  32  37.2 

14.380 

23 

3  55  29.10 

3.3063 

23    5  52.7 

0.I8S 

24 

2  11  30.20 

9.1846 

N.13  46  51.7 

14.303 

24 

3  57  47.10 

9.8018 

N.23  14  59.7 

94161    1 
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IX. 


GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BighiAaomOaa. 

JAIL 
forlm. 

Biff, 
torlm. 

Hoar. 

DUL 
fiorlm. 

DMT. 
Ibrlm. 

THURSDAY  17. 

SATURDAY   19. 

h.    m.    ■. 

•. 

o       /     // 

« 

h.    m.    ■. 

■. 

O       1      II 

• 

0 

3  57  47.10 

9.8018 

N.83  14  59.7 

9461 

0 

6  51  34.77 

9.4034 

NJ27  43  16.1 

1496 

1 

4    0    5.33 

SJ066 

33  33  58.8 

8.918 

1 

5  53  48.93 

9.4038 

37  45    6.8 

1.707 

3 

4    3  33.76 

9.8001 

83  33  49.9 

8.786 

8 

6  56  13.05 

9.4090 

37  46  48.1 

1410 

3 

4    4  43.40 

9.8198 

33  41  33.9 

8460 

3 

6  58  37.16 

9.4016 

37  48  30.0 

14M 

4 

4    7     1.35 

9.8180 

33  50    7.8 

8414 

4 

6     1     1.34 

94011 

37  49  43.6 

1407 

5 

4    9  30.31 

9.81M 

83  58  34.6 

8478 

5 

6    3  35.39 

94006 

37  50  55.7 

1.140 

6 

4  11  39.58 

9.8998 

84    6  53.1 

8.340 

6 

6    5  49.30 

94087 

87  51  59.3 

0489 

7 

4  13  59.05 

9.8903 

34  15    3.3 

8.103 

7 

6    8  13.36 

94080 

87  68  53.5 

0486 

8 

4  16  18.73 

9.8906 

84  33    5.3 

7468 

8 

6  10  37.17 

94080 

87  53  38.3 

0400 

9 

4  18  38.59 

9.8898 

34  30  58.9 

7433 

9 

6  13     1.03 

94000 

87  64  13.8 

041S 

10 

4  30  58.66 

9.8801 

34  38  44.1 

7488 

10 

6  15  34.81 

94060 

87  54  39.9 

0457 

11 

4  33  18.93 

9.3808 

34  46  30.9 

7449 

11 

6  17  48.53 

94M6 

87  54  56.6 

0.301 

12 

4  35  39.37 

9.8494 

34  53  49.3 

7.400 

18 

6  30  13.15 

94081 

37  55    4.0 

.0440 

13 

4  38    0.01 

9446ft 

35     1     8.9 

7.967 

13 

6  83  35.69 

94016 

87  55    8.1 

0.100 

14 

4  30  30.83 

94486 

85    8  30.0 

7*118 

14 

6  84  59.14 

94000 

87  54  50.9 

0404 

15 

4  33  41.83 

946U 

35  15  33.5 

6400 

15 

6  87  33.49 

94809 

37  54  30.3 

0490 

16 

4  35    3.00 

94543 

35  33  16.3 

6434 

16 

6  39  45.73 

94864 

37  54    0.4 

0475^ 

17 

4  37  34.34 

94flr70 

35  39     1.4 

0478 

17 

6  33    8.86 

94846 

37  53  81.8 

0.790 

18 

4  39  45.84 

94607 

35  35  37.7 

6433 

18 

6  34  31.87 

94834 

37  53  33.8 

0488 

19 

4  43    7.51 

94036 

35  43    5.3 

6486 

19 

6  36  54.75 

94803 

37  51  35.3 

1480 

20 

4  44  39.34 

94003 

35  48  33.9 

6.387 

30 

6  39  17.49 

94778 

37  50  38.5 

1.188 

31 

4  46  51.33 

94OT7 

35  54  33.7 

6-080 

31 

6  41  40.09 

94764 

87  49  13.7 

1480 

33 

4  49  13.47 

94703 

36    0  34.6 

6440 

33 

6  44    3.55 

94780 

37  47  47.8 

1400 

33 

4  51  35.76 

94797 

Nj36    6  36.5 

6.790 

33 

6  46  84.86 

94706 

N.37  46  13.7 

1449 

FR 

IDAY 

18. 

SUl 

OT)AY 

20. 

0 

4  53  58.19 

94780 

N56  18    9.4 

6480 

0 

6  48  47.01 

94678 

N.87  44  30.6 

1.798 

1 

4  56  30.75 

94771 

86  17  43.3 

6.488 

1 

6  51    8.99 

94640 

37  43  38.4 

14U 

3 

4  58  43.44 

94703 

86  33    8.0 

6487 

8 

6  63  30.80 

94030 

37  40  37.8 

9404 

3 

5     1    6.36 

94818 

36  88  83.8 

6.186 

3 

6  65  53.43 

94600 

37  38  87.0 

9444 

4 

5    3  39.30 

94888 

86  33  30.5 

6486 

4 

6  58  13.88 

94660 

37  36    7.9 

9409 

5 

5    5  53.36 

94853 

36  38  38.1 

4488 

5 

7    0  35.14 

94637 

27  33  39.9 

9440 

6 

5    8  15.43 

94871 

86  43  16.5 

4.780 

6 

7    3  56.31 

94496 

87  31    3.1 

9487 

7 

5  10  38.71 

94888 

36  47  55.7 

4477 

7 

7    5  17.08 

94461 

37  38  17.4 

94U 

8 

5  13    3.09 

94904 

36  53  35.7 

4438 

8 

7    7  37.74 

94436 

^   37  35  33.9 

9480 

9 

5  15  35.56 

94010 

36  56  46.5 

4.906 

9 

7    9  58.19 

94380 

37  83  19.7 

8.195 

10 

5  17  49.11 

94089 

87    0  57.9 

4.118 

10 

7  13  18.43 

94863 

37  19    7.9 

8.908 

11 

5  30  13.74 

94M6 

37    5    0.0 

8467 

11 

7  14  38.43 

94814 

37  15  47.5 

8411 

13 

5  33  36.45 

94067 

87    8  53.8 

8403 

18 

7  16  58.19 

94376 

37  13  18.6 

8468 

13 

6  35    0.83 

94060 

87  13  36.3 

8447 

13 

7  19  17.73 

94387 

87    8  41.1 

8406 

14 

6  37  34.08 

94980 

37  16  10.5 

8.409 

14 

7  81  37.04 

94108 

87    4  55.1 

8486 

15 

6  39  47.99 

94080 

37  19  35.4 

8486 

15. 

7  S3  56.11 

94167 

37     1    0.6 

8477 

16 

5  33  11.95 

94007 

37  83  50.9 

8.180 

16 

7  36  14.93 

94116 

36  56  57.7 

4.in 

17 

5  34  35.96 

9.4006 

37  35  57.0 

8438 

17 

7  38  33.49 

94073 

36  68  46.4 

4.967 

18 

5  37    0.01 

9.4011 

37  38  63.7 

9466 

18 

7  30  51.79 

94038 

36  48  36.7 

4487 

19 

5  39  34.09 

9.4016 

37  31  40.9 

9.708 

19 

7  33    9.83 

9.9986 

36  43  58.7 

4486 

30 

5  41  48.30 

9.4090 

37  34  18.7 

9461 

30 

7  35  37.61 

9.9041 

86  39  33.5 

4.071 

31 

5  44  13.33 

9.4038 

37  36  47.1 

9495 

31 

7  37  45.13 

9.3806 

86  34  38.3 

4406 

33 

5  46  36.47 

3.4094 

87  39    6.8 

9.940 

33 

7  40    3.36 

9.3890 

86  39  46.0 

4488 

33 

5  49    0.63 

9.4036 

37  41  15.9 

9488 

33 

7  43  19.33 

9.3803 

36  34  45.7 

6471 

34 

6  61  34.77 

3.4034 

N.37  43  16,1 

1.936 

34 

7  44  35.99 

9.3765 

NiJ6  19  37.4 

6.904 

X. 
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GREENWICH    MEAN   TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AmmmIoii. 

DHL 
fbrlm. 

DeeUafttton. 

DUEL 
fbrlm. 

Hour. 

Bight  AMenikm. 

BUL 
ftfflm. 

DUt 
Ibrlm. 

MO 

NDAY 

21. 

WEDNESDAY  23. 

h.    m.    ■. 

B, 

O        1        « 

« 

h.    m.    •. 

■. 

o      1      k 

« 

0 

7  44  35.99 

3.9766 

N56  19  37.4 

6.304 

0 

9  27  39.80 

34)140 

N.19  66  49.0 

10498 

1 

7  46  52.37 

3.3707 

26  14  21.2 

6.886 

1 

9  29  40.48 

34)080 

19  46  26.9 

10.408 

3 

7  49    8.47 

3.3060 

26    8  57.1 

6.407 

2 

9  31  40.84 

34)089 

19  36    0.1 

10.488 

3 

7  51  24.28 

3.3610 

26    3  25.2 

6.607 

3 

9  33  40.87 

1.9978 

19  25  28.7 

10463 

4 

7  53  39.79 

3.3600 

25  67  45.6 

6.736 

4 

9  35  40.58 

1.9996 

19  14  52.6 

10440 

5 

7  55  55.00 

3.3610 

25  61  58.1 

6.863 

6 

9  37  39.97 

1.9878 

19    4  11.9 

10.716 

6 

7  68    9.91 

3.3460 

35  46    3.1 

6.080 

6 

9  39  39.06 

1.9691 

18  63  26.7 

10.790 

7 

8    0  24.51 

3.3407 

25  40    0.6 

0.100 

7 

9  41  37.82 

1.9709 

18  42  37.1 

10463 

8 

8    2  38.80 

3.3866 

25  33  60.4 

0.381 

8 

9  43  36.28 

1.9717 

18  31  43.1 

10406 

9 

8    4  62.78 

3.3803 

25  27  32.8 

0.866 

9 

9  46  34.43 

1.9060 

18  20  44.8 

11407 

10 

8    7    6.45 

3.3861 

25  21     7.8 

6.477 

10 

9  47  32.27 

1.9016 

18    9  42.2 

11478 

11 

8    9  19.80 

3.3198 

25  14  35.6 

6.607 

U 

9  49  29.80 

1.9604 

17  58  35.4 

11.148 

13 

8  11  32.83 

3.3146 

35    7  66.3 

6.717 

13 

9  61  27.03 

1.9614 

17  47  24.4 

11.917 

13 

8  13  45.54 

3.9003 

35     1     9.6 

6.8S7 

13 

9  63  23.97 

1.0406 

17  36    9.3 

11.986 

14 

8  15  57.93 

3.3098 

34  54  15.8 

0.960 

14 

9  65  20.61 

1.9410 

17  24  50.2 

11461 

15 

8  18  10.00 

3.1984 

24  47  14.9 

74)78 

16 

9  67  16.96 

1.9867 

17  13  27.3 

11.416 

16 

8  20  21.74 

3.1999 

24  40    7.0 

7.190 

16 

9  69  13.02 

1.0819 

17    3    0.6 

11.479 

17 

8  23  33.14 

3.1878 

24  32  62.1 

7.800 

17 

10     1    8.79 

1.9371 

16  60  39.9 

11449 

18 

8  84  44.31 

3.1817 

24  25  30.3 

7.430 

18 

10    3    4.27 

1.9338 

16  38  65.6 

11.004 

19 

8  36  54.95 

3.1769 

24  18     1.7 

7.688 

19 

10    4  69.46 

1.9176 

16  27  17.4 

11400 

20 

8  39    5.36 

3.1707 

24  10  26.4 

7.044 

30 

10    6  64.37 

1.9138 

16  16  35.6 

11.797 

31 

8  31  15.44 

3*1669 

24    2  44.4 

7.766 

31 

10    8  49.01 

1.9064 

16     3  60.2 

11.780 

33 

8  33  35.19 

9.1607 

23  54  55.8 

7404 

33 

10  10  43.38 

1.0069 

16  63     1.3 

11444 

33 

8  35  34.60 
TUI 

3.1640 

:SDA^ 

N.23  47    0.7 
'  22. 

7.978 

83 

10  12  37.48 
THU 

14906 

RSDA^ 

N.16  40    9.0 
r  24. 

11.900 

0 

8  37  43.67 

3.1488 

NJ33  38  69.1 

84)80 

0 

10  14  31.31 

1.8063 

N.15  38  13.3 

11460 

1 

8  39  53.40 

3.1497 

23  30  61.1 

8.186 

1 

10  16  24.88 

1.8907 

16  16  14.1 

13414 

3 

8  42    0.79 

3.1870 

23  33  36.8 

8.991 

3 

10  18  18.19 

1.8803 

16    4  11.6 

19409 

3 

8  44    8.84 

S.1818 

33  14  16.3 

8.806 

3 

10  20  11.24 

14890 

14  53    5.8 

19.133 

4 

8  46  16.55 

3.1367 

33    5  49.3 

8.499 

4 

10  22    4.04 

14777 

14  39  56.9 

13.176 

5 

8  48  23.92 

3.1300 

33  67  16.3 

8.009 

6 

10  23  66.58 

14786 

14  37  44.9 

19.937 

6 

8  50  30.95 

3.1148 

33  48  37.0 

8.708 

6 

10  25  48.86 

14604 

14  15  29.7 

13.378 

7 

8  52  37.64 

3.1087 

32  39  61.8 

8.803 

7 

10  27  40.90 

14663 

14    3  11.5 

13498 

8 

8  54  43.99 

3.1080 

22  31    0.7 

8.901 

8 

10  29  32.70 

14018 

13  60  50.4 

13477 

9 

8  56  50.00 

3.0074 

22  22    3.8 

8.997 

9 

10  31  24.26 

14674 

13  38  26.3 

13.436 

10 

8  68  55.68 

3.0017 

22  13     1.1 

9.003 

10 

10  33  15.58 

14636 

13  25  69.4 

19.473 

11 

9    1     1.01 

3.0060 

22    3  62.6 

9.189 

11 

•  10  35    6.67 

1.8497 

13  13  29.7 

13.618 

13 

9    3    6.00 

94)608 

21  64  38.4 

9.383 

13 

10  36  67.54 

14468 

13    0  67.2 

13404 

13 

9    5  10.66 

34)747 

21  45  18.6 

Mm 

13 

10  38  48.18 

14499 

12  48  22.0 

13.600 

14 

9    7  14.97 

34)009 

21  35  53.2 

9.409 

14 

10  40  38.60 

14386 

12  35  44.1 

13.663 

15 

9    9  18.96 

34)686 

21  26  22.3 

9.660 

16 

10  42  28.80 

14360 

12  23    3.6 

13400 

16 

9  11  22.61 

34)680 

21  16  46.0 

9.649 

16 

10  44  18.79 

14316 

12  10  20.6 

13.788 

17 

9  13  25.92 

34)698 

21     7    4.4 

9.787 

17 

10  46    8.67 

14980 

11  57  35.1 

13.779 

18 

9  15  28.89 

34)407 

20  67  17.6 

9.894 

18 

10  47  68.14 

14946 

11  44  47.1 

13490 

19 

9  17  31.53 

34M19 

30  47  35.6 

0.910 

19 

10  49  47.61 

14919 

11  31  66.7 

13400 

30 

9  19  33,84 

34)867 

20  37  28.4 

9.990 

30 

10  61  36.68 

14180 

11  19    3.9 

13408 

31 

9  21  35,82 

34)809 

20  27  26.1 

104)61 

31 

10  63  35.66 

14148 

11    6    8.9 

13.986 

2^ 

9  23  37-47 

%&us 

20  17  18.7 

10.106 

22 

10  65  14.46 

14116 

10  63  11.7 

19479 

m 

fl  25  38,80 

34}I1M 

20    7    6.3 

10.347 

23 

10  67    3.05 

14066 

10  40  12.3 

18400 

^1 

9  27  39.8(1 

a.0l40 

N49  56  49.0 

10.398 

24 

10  58  61.46 

14064 

N.IO  27  10.6 

134)46 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

B%ht  AMtnakm. 

DilL 
Ibrlm. 

DUr. 
fi>rlm. 

Hoar. 

Right  AMmalon. 

DUL 
forlm. 

Difll 
forlm. 

FRIDAY  25. 

SUNDAY 

27. 

h.    m.    1. 

■. 

o      1      a 

« 

h.    m.    s. 

■. 

O        1        « 

a 

0 

10  58  51.46 

1.80ft4 

N.IO  27  10.6 

1SUH5 

0 

12  23  19.05 

1.7410 

S.  0  25  39.9 

ujan 

1 

11     0  39.69 

1.80M 

10  14    6.8 

1S.080 

1 

12  25    3.52 

1.7415 

0  39  33.2 

13486 

9 

U    2  27.75 

1.7995 

10    1     1.0 

1S.U8 

2 

12  26  48.02 

1.7430 

0  53  26.5 

13487 

3 

11    4  15.63 

1.7987 

9  47  53.2 

1S.146 

3 

12  28  32.56 

1.7435 

1    7  19.7 

13487 

4 

11    6    3.34 

1.7940 

9  34  43.5 

13.178 

4 

12  30  17.13 

1.7483 

1  21  12.9 

13486 

5 

11     7  50.89 

1.7914 

9  21  31.8 

18.311 

5 

12  32     1.74 

1.7430 

1  35    6.0 

1348S 

6 

11    9  38.29 

1.7688 

9    8  18.2 

18.343 

6 

12  33  46.40 

1.7448 

1  48  58.9 

13480 

7 

11  11  25.53 

1.786J 

8  55    2.8 

13.373 

7 

12  35  31.11 

1.7467 

2    2  51.6 

134rn 

8 

11  13  12.62 

1.7837 

8  41  45.6 

13400 

8 

12  37  15.88 

1.7467 

2  16  44.3 

13474 

9 

11  14  59.56 

1.7812 

8  28  26.7 

13438 

9 

12  39    0.71 

1.7477 

2  30  36.6 

13470 

10 

11  16  46.35 

1.7787 

8  15    6.2 

13456 

10 

12  40  45.60 

1.7488 

2  44  28.7 

13405 

11 

11  18  33.00 

1.7764 

8     1  44.0 

18.384 

11 

12  42  30.56 

1.7500 

2  58  20.4 

13460 

13 

11  20  19.51 

1.7743 

7  48  20.1 

18.411 

12 

12  44  15.59 

1.7513 

3  12  11.8 

13463 

13 

11  22    5.89 

1.7731 

7  34  54.7 

13.486 

13 

12  46    0.70 

1.7595 

3  26    2.7 

13445 

14 

11  23  52.15 

1.7700 

7  21  27.8 

13.460 

14 

12  47  45.90 

1.7540 

3  39  53.2 

13437 

15 

11  25  38.28 

1.7060 

7    7  59.5 

13.484 

15 

12  49  31.18 

1.7565 

3  53  43.2 

13429 

16 

11  27  24.29 

i.7oao 

6  54  29.8 

13.507 

16 

12  51  16.56 

1.7571 

4    7  32.7 

13430 

17 

11  29  10.19 

1.7040 

6  40  58.7 

13.530 

17 

12  53    2.04 

1.7568 

4  21  21.6 

13411 

18 

11  30  55.98 

1.7633 

6  27  26.2 

13.553 

18 

12  54  47.62 

1.7605 

4  35  10.0 

13400 

19 

11  32  41.66 

1.7605 

6  13  52.4 

18.578 

19 

12  56  33.30 

1.7638 

4  48  57.7 

13.788 

20 

11  34  27.24 

1.7588 

6    0  17.4 

13.593 

20 

12  58  19.09 

1.7643 

5    2  44.6 

13.776 

21 

11  36  12.72 

1.7573 

5  46  41.3 

13.613 

21 

13     0    5,00 

1.7663 

5  16  30.8 

13.764 

22 

11  37  58.10 

1.7567 

5  33    4.0 

13.683 

22 

13     1  51.03 

1.7663 

5  30  16.3 

13.751 

23 

11  39  43.39 

1.7543 

N.  5  19  25.5 

13.660 

23 

13    3  37.19 

1.7708 

S.  5  44    0.9 

13.736 

SAT 

URDA 

Y   86. 

MO 

NDAY 

28. 

0 

11  41  28.60 

1.7538 

N.  5    5  45.9 

18.666 

0 

13    5  23.47 

1.T735 

S.  6  67  44.6 

13.191 

1 

11  43  13.73 

1.7515 

4  52    5.3 

13.685 

1 

13    7    9.89 

1.7748 

6  11  27.4 

13.706 

2 

11  44  58.78 

1.7503 

4  38  23.7 

13.701 

2 

13    8  36.45 

1.T779 

6  25    9.3 

13400 

3 

11  46  43.75 

1.7490 

4  24  41.2 

13.716 

3 

13  10  43.15 

1.7797 

6  38  50.2 

13478 

4 

11  48  28.66 

1.7478 

4  10  57.8 

13.781 

4 

13  12  30.00 

1.7832 

6  52  30.1 

13456 

5 

11  50  13.50 

1.7468 

3  57  13.5 

18.745 

5 

13  14  17.01 

1.7848 

7    6    8.9 

18,6n 

6 

11  51  58.28 

1-7450 

3  43  28.3 

13.759 

6 

13  16    4.17 

1.7674 

7  19  46.5 

134n 

7 

11  53  43.01 

1.7451 

3  29  42.4 

13.773 

7 

13  17  51.50 

1.7903 

7  33  23.0 

13497 

8 

11  55  27.69 

1.7441 

3  15  55.7 

13.784 

8 

13  19  39.00 

1.7981 

7  46  58.3 

134T7 

9 

11  57    9.32 

1.74S5 

3    2    8.3 

13.795 

9 

13  21  26.67 

1.7960 

8    0  32.3 

18466 

10 

11  58  56.90 

1.7438 

2  48  20.3 

18.806 

10 

13  23  14.52 

1.7990 

8  14    5.0 

13434 

11 

12    0  41.44 

1.7433 

2  34  31.6 

13417 

11 

13  25    2.55 

14031 

8  27  36.4 

13.513 

12 

12    2  25.95 

-  1.7417 

2  20  42.3 

18.836 

12 

13  26  50.77 

14063 

8  41     6.4 

13.468 

13 

12    4  10.43 

1.7413 

2    6  52.5 

13.884 

13 

13  28  39.18 

14085 

8  54  34,9 

13.463 

14 

12    5  54.89 

1.7408 

1  53    2.2 

18.843 

14 

13  30  27.79 

14118 

9    8     1.9 

18.438 

15 

12    7  39.32 

1.7405 

1  39  11.5 

13.860 

15 

13  32  16.60 

14153 

9  21  27.5 

13^13 

16 

12    9  23.74 

1.7403 

1  25  20.3 

13.897 

16 

13  34    5.61 

14187 

9  34  51.5 

13486 

17 

12  11     8.15 

1.7400 

1  11  28.7 

13.863 

17 

13  35  54.84 

14393 

9  48  13.9 

13466 

18 

12  12  52.55 

1.7400 

0  57  36.7 

13.869 

18 

13  37  44.28 

14356 

10     1  34.5 

13430 

19 

12  14  36.95 

1.7400 

0  43  44.4 

18.878 

19 

13  39  33.94 

14396 

10  14  53.4 

13401 

20 

12  16  21.35 

1.7400 

0  29  51.9 

13.8n 

20 

13  41  23.83 

14384 

10  28  10.6 

13.S79 

21 

12  18    5.75 

1.7401 

0  15  59.2 

13.860 

21 

13  43  13.95 

14373 

10  41  26.0 

13.941 

22 

12  19  50.17 

1.7403 

N.  0    2    6.3 

18.883 

22 

13  45    4.31 

14118 

10  54  39.5 

13.909 

23 

12  21  34.60 

1.7406 

S.  0  11  46.7 

U-BBS 

23 

13  46  54.91 

14453 

11    7  51.1 

13.176 

24 

12  23  19.05 

1.7410 

S.  0  25  39.9 

18.887 

24 

13  48  45.74 

14493 

S.ll  21     0.7 

13.143 

XII. 
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« 

GREENWICH 

MEAN  TIME. 

n 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Awsenaloii. 

DIflL 
ftxrlm. 

Deolinatioii. 

DMt 
fiorlm. 

Hoar. 

Bight  AM3«naion. 

DiflL 
forlm. 

DUL 
forlm. 

TUESDAY  29. 

THURSDAY  31. 

h.    m.    ■. 

■. 

O         1        N 

M 

h.    m.    ». 

■. 

O         1        K 

« 

0 

13  48  45.74 

1.8498 

S.ll  21     0.7 

13.149 

0 

15  83  44.78 

3.1366 

S.30  56    4.3 

10.360 

1 

13  50  36.83 

1.8A85 

11  34    8.3 

13.108 

1 

15  25  53.14 

3.I43I 

81     5  83.6 

10.989 

♦ 

3 

13  53  38.16 

1.8078 

11  47  13.7 

1S.074 

2 

15  38     1.96 

3.1607 

31  15  35.6 

10.179 

3 

13  54  19.76 

1.8039 

13    0  17.1 

19J038 

3 

15  30  11.33 

3.1688 

31  35  43.3 

KM)e9 

4 

13  56  11.63 

1.8667 

13  13  18.3 

134)09 

4 

15  33  30.96 

3.1660 

31  35  45.5 

9.991 

5 

13  58    3.77 

1.8712 

13  36  17.3 

19.964 

5 

15  34  31.16 

3.1738 

31  45  43.3 

9.898 

6 

13  59  66.18 

1.8767 

13  39  14.0 

13.996 

6 

15  36  41.83 

3.1816 

31  55  33.3 

9.803 

7 

14     1  48.86 

1.8804 

13  53    8.3 

134«86 

7 

15  38  63.95 

3.1804 

83    5  18.5 

9.706 

8 

14    3  41.83 

1.8809 

13    5    0.3 

13.846 

8 

15  41    4.55 

9.1973 

83  14  57.9 

9.607 

9 

14    5  35.09 

1.8901 

13  17  49.7 

19.804 

9 

15  43  16.61 

9.3060 

33  34  31.4 

9.608 

10 

14    7  38.64 

1.8061 

13  30  36.7 

13.763 

10 

15  45  39.15 

1.3199 

33  33  58.9 

9.407 

11 

14    9  33.49 

1.9001 

13  43  31.3 

19.719 

11 

15  47  43.16 

3.3308 

83  43  30.3 

9306 

13 

14  11  16.64 

1.9061 

13  56    3.0 

134174 

13 

15  49  55.65 

1.3388 

88  53  35.6 

9.909 

13 

14  13  11.10 

1.9109 

14     8  43.1 

13499 

13 

15  53    9.63 

9.9368 

33     1  44.6 

9.007 

U 

14  15    5.87 

1.9164 

14  31  18.5 

13.683 

14 

16  64  34.07 

1^1448 

33  10  47.1 

8.990 

15 

14  17    0.95 

1.9207 

14  33  52.1 

13.636 

15 

15  66  38.99 

3.9698 

33  19  43.3 

8.889 

16 

14  18  56.35 

1.9i261 

14  46  33.8 

13.488 

16 

16  68  64.40 

8.9608 

33  38  33.9 

&779 

1 

17 

14  30  53.08 

1.9817 

14  58  60,6 

13.440 

17 

16     1  10.39 

3.3688 

33  37  16.9 

8.660 

18 

14  33  48,15 

14»S7a 

15  11  15.5 

13.391 

18 

16     3  36.66 

9.9769 

33  45  63.1 

8.647 

19 

14  24  44.56 

l-iM39 

15  23  37.5 

13.aw 

19 

16     5  43.53 

3.9830 

33  54  31.5 

8.438 

90 

14  36  4L30 

I.MK^ 

15  35  56.3 

H.an 

20 

16     8    0.86 

9.9931 

84    8  44.0 

8316 

n 

14  39  39.37 

J-swq 

15  48  U.9 

n-aan 

31 

16  10  18.69 

9.3019 

34  10  59.4 

8.198 

2ft 

14  30  35.7a 

l.?ei)0 

16     0  24,3 

n^in 

2-2 

16  13  37.00 

3.8009 

34  19    7.8 

84)80 

33 

14  32  33.57 

WEDl 

^ESDi 

S.16  13  33.1 
^Y  30, 

i^j.i-a 

23 

16  14  66.79 
FRIDAY, 

34179 

FEBI 

S.34  87    9.0 
lUARY   1. 

7.066 

0 

14  34  31.70 

1J738 

S,16  24  38.6 
10  30  40.7 

|3,M4 

0 

16  17  16.07] 

9.93581 

S.84  36    S.8| 

7386 

1 

14  36  30.10 

1.9719 

l'J,W7 

3 

14  38  29.05 

1.0641 

16  48  39.4 

ii.i>j*> 

3 

14  40  28,28 

J,9S0« 

17     0  34.6 

J  1^9 

4 

14  43  37.80 

].99d(l 

17  12  26.1 

nsiR 

5 

14  44  37.88 

a.(»oao 

17  24  14.0 

ri.7ff: 

0 
7 

14  16  28.25 
14  4§  29.00 

9.0 1 W 

17  35  58,1 
17  47  38.3 

11. :m 

PHASES  ( 

3F  TI 

IE  MOON. 

■^ 

8 
9 

14  50  30,14 
U  53  31  SB 

a.D-iso 

17  59  14.6 

IR  10  47,0 

Bh 

110 

14  54  33.n2 

S.QMT 

IB  22  15.3 

ii.-i^M 

Day.     h.    m. 

^Hiu 

14  56  3r>.!>fi 

%04n 

18  33  39,5 

]i,3€t^ 

0  New  Moo 

n,     . 

7     11   17. 

3 

^^^F'  ^ 

14  58  3!:*,71 

3,(U»i 

18  44  59,5 

n.J97 

3)  First  Qua 

rter, 

.     14       3  43 

7 

K 

15    0  41>I7 

!UK>d2 

18  50  15/2 

11. ^w 

O  Full  Mooi 

n,     . 

.     31     15  38. 

8 

15    3  15.45 

!I.M33 

19     7  26.5 

11. 16  J 

(£  Last  Quai 

rter, . 

.     39    30  34. 

8 

^^^ 

^■^    *  4CI.45 
53.87 

a.oiDa 

19  18  33.5 
19  29  36,0 

ll4r7S 

3.0773 

114KB 

^^H 
" 

71 

!4.tSlJ 

,     10  40  33,9 

tQ.9JS 

Bay.      h. 
.     .       9     33. 

^ 

%mu 

19  51  27.1 

io.a47 

C  Perigee, 

0 

%iota 

20    3  15-6 
20  13  59.2 

10.7f7 

C  Apogee, 

•     . 

.     .     85     31. 

0 

'\im 

20  23  38.0 

iO.flfW 

J 

^J 

20  34   n.B 
20  44  40.0 

10'.V>2 
10*437 

' 

-M  55    4.2 

lO'Sao 

14: 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^1 

SUr'sNuM 

and 

Portion. 

Noon. 

P.L. 
of 
Difl. 

UP*- 

P.L. 
of 
DilL 

VPi. 

P.L. 

of 

Diff. 

DCh. 

P.L. 

or 

Difl. 

1 

Regulos 
Venus 
Antares 
Sun 

W. 
E. 
E. 
E. 

O       1         tl 

63  26    4 
33  26  27 
46  46    2 
79    3  41 

2976 
8451 
9983 
8397 

O       1        « 

64  66  48 
32    6    8 
46  14    2 
77  40  36 

9964 
8488 
9961 
8846 

O       1         II 

56  27  46 
30  43  34 
43  42  48 
76  17  16 

3968 
8436 
3989 
8889 

O        1         II 

57  58  58 
29  21  49 
42  11  19 
74  63  41 

9940 
8490 
9998 

8890 

s 

Regulus 
Ma^ 
Antares 
Sun 

W. 
W. 
E. 
E. 

65  39    3 
24  49  45 
34  30  11 
67  62    8 

9074 
8006 

9960 
8368 

67  11  66 
26  19  48 
32  57    8 
66  27     1 

9860 
9904 
9868 

8988 

68  45    5 
27  50    8 
31  23  49 
65     1  37 

9846 
9976 
9888 
8398 

70  18  34 
29  20  47 
29  60  12 
63  36  55 

9811 
9904 

8907 

3 

Regulns 

Mars 

Sun 

W. 
W. 
E. 

78  10  63 
36  68  69 
66  22  44 

gf7iS 
98B8 

8136 

79  46  23 
38  31  39 
64  65    8 

9787 
9866 

8110 

81  22  14 
40    4  41 
63  27  U 

9791 
9860 
8094 

82  68  26 
41  38    4 
51  68  64 

9flD4 
9889 

8on 

4 

Regulus 
Mars 

Son 

W. 
W. 
E. 

91     5    4 
49  30  39 
44  32  20 

901 
9746 
9994 

92  43  31 
61     6  19 
43    2    0 

3008 

9797 
9977 

94  22  22 
52  42  23 
41  31  19 

9886 
9709 
9969 

96     1  36 
64  18  61 
40    0  18 

9fif9 
9699 
9946 

9 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

21  23  12 

87  16  25 

117  40  20 

3S60 
3190 
3191 

23    3    7 

85  26  42 

116  61  39 

9689 
9186 
9186 

24  43  26 

83  37  66 

114    2  51 

9590 
9187 
3183 

26  24    4 

81  49    9 

112  13  68 

96U 

9186 
9181 

10 

Sun 

a  Arietis 

Aldebaran 

Saturn 

w! 

E. 
E. 
E. 

34  60    4 

72  46  15 

103    8  69 

120  29  16 

3480 
3196 
3178 
3181 

36  31  34 

70  56  37 

101  19  59 

118  39    4 

3187 
9107 
9180 
9184 

38  13    6 

69    8     5 

99  31     1 

116  48  66 

9487 
9901 
9189 
9186 

39  64  38 

67  19  39 

97  42    6 

114  58  60 

948T 
9906 

9186 
9187 

11 

Sun 

a  Arietis 

Aldebaran 

Saturn 

W. 
E. 
E. 
E. 

48  21  43 

68  19  42 

88  38  63 

106  49  31 

3S03 
9943 
3907 
9167 

60    2  54 

66  32  17 

86  50  36 

103  69  59 

9607 
9961 
9919 
9168 

51  43  68 

64  45    5 

85    2  27 

102  10  35 

9619 
9961 
9919 
3169 

53  24  54 

62  58    8 

83  14  28 

100  21  20 

9818 
9979 
9996 
9176 

12 

Sun 
Jupiter 
a  Arietis 
Aldebaran 
Saturn 

W. 

W. 

E. 

E. 

E. 

61  47  21 
20  17  47 
44    7  62 
74  17  18 
91  17  38 

9664 
9899 
9841 
9967 
9911 

63  27  19 
22     3    4 
42  22  62 
72  30  30 
89  29  27 

9668 
9831 
9860 
3976 
3290 

66    7    5 
23  48  18 
40  38  18 
70  43  65 
87  41  30 

3ff79 
3836 
3878 
3996 
3939 

66  46  39 
25  33  27 
38  54  11 
68  67  35 
85  63  46 

9860 
9389 
9396 
9996 
9938 

13 

Sun 

Fomalhaut 

Jupiter 

Aldebaran 

Saturn 

Pollux 

W. 

W. 

W. 

E. 

E. 

E. 

76     1  21 
39  46    8 
34  17  16 
60     9  49 
76  68  24 
103  47    2 

9699 
9766 
9879 
9868 
99B6 
3«8 

76  39  37 
41  21  20 
36     1  31 
58  25     6 
76  12    2 
102    0  45 

3689 
9744 
9380 
9864 
3996 
9996 

78  17  39 
42  67    2 
37  45  34 
66  40  40 
73  25  66 
100  14  42 

3049 
3796 
9889 
9377 
9805 
9808 

79  65  27 
44  33    9 
39  29  25 
64  66  32 
71  40    4 
98  28  54 

9600 
9708 
3896 
9391 
9316 
9317 

14 

Sun 

Fomalhaut 

Jupiter 

a  Pegasi 

Aldebaran 

Saturn 

Pollux 

W. 

W. 

W. 

W. 

E. 

E. 

E. 

88  0  48 
62  37  46 
48    6  22 
36  44  37 
46  20  60 
62  64  36 

89  43  32 

9714 
9069 
9446 
8680 

9468 
9869 
9866 

89  37    9 
64  15    7 
49  47  53 
37     4  28 
44  38  45 
61  10  17 
87  69  12 

9726 
9666 
3465 
8461 
9480 
9880 
9878 

91  13  15 
66  52  32 
51  30     9 
38  25  47 
42  67     3 
69  26  14 
86  15    6 

9736 
9665 
9405 
8881 
9497 
9891 
9380 

92  49     7 
67  29  59 
63  12  11 
39  48  25 
41   15  46 
67  42  27 
84  31  15 

9747 
966d 

9475 
8391 
3516 
9403 
9890 

16 

Sun 
Fomalhaut 

W. 
W. 

100  44  43 
66  36  66 

9601 
96n 

102  19    6 
67  14     7 

9816 
3661 

103  63  16 
68  61  12 

9896 
9666 

106  27    9 
70  28  11 

9887 
9699 

XIV. 
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15 


GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

1 

8ter*fll«M 
and 

Pocition. 

Midnight. 

P.t. 

of 

DUL 

XVh. 

P.L. 
of 
ma. 

xvmh^ 

P.L. 

of 

Dm. 

XXlh. 

P.L. 
of 
ma. 

Regulus 
Venus 
Antaiet 
Sun 

W. 
E. 
E. 
E. 

O        1          « 

59  30  36 
37  59  55 
40  39  36 
73  39  53 

9997 
8414 

SS07 

O       1        « 

61     9  11 
36  37  54 
39    7  39 
79    6  50 

9014 
8400 
9006 
8904 

O       1        n 

63  34  13 
35  15  48 
37  35  36 
70  41  33 

9001 
8406 
9809 
8981 

O        1         H 

64    6  39 
33  53  37 
36    3  57 
69  16  58 

8404 
9878 
8967 

9 

Regulus 
Mars 
Antares 
Sun 

W. 
W. 
E. 
E. 

71  53  33 
30  51  45 
38  16  16 
63    9  54 

9B16 
9»4e 
1811 
S199 

73  96  29 
39  93    3 
96  49    9 
60  43  35 

9800 

9089 
9708 
8178 

75    0  57 
33  54  41 
35    7  89 
59  16  57 

9786 
9016 
9199 
8100 

76  35  44 
35  36  40 
83  33  38 
67  50    0 

9700 
9900 

9708 
8144 

3 

Regulus 
Mars 

Sum 

W. 
W. 
E. 

84  35     1 
43  11  50 
50  30  16 

9087 
9816 
8080 

86  11  58 
44  45  58 

49     1  18 

9871 
9708 
8048 

87  49  17 

.  46  30  39 

47  31  59 

9664 

9791 
80Sr7 

80  86  59 
47  55  33 
46    3  80 

9887 
9788 
8010 

4 

Regulus 

Mars 

Sum 

W. 
W. 
E. 

97  41  14 
55  55  43 

38  38  56 

9159 
9874 
9880 

99  91  14 
57  39  57 
36  57  15 

9886 
9807 
90U 

101     1  38 
59  10  35 
35  35  14 

9610 
9889 
9899 

108  43  35 
60  48  37 
33  53  54 

9609 
9691 
9886 

9 

Sum 

a  Arietis 
Aldebaran 

W. 
E. 
E. 

38    4  57 

80    0  30 

110  35    3 

9807 
9188 
9170 

99  46     1 

78  11  31 

108  36     3 

9480 
9186 
9178 

31  37  15 

76  33  43 

106  47    3 

9494 
9188 
9177 

33    8  37 

74  33  57 

104  58    0 

9480 
9190 
9178 

10 

Sum 

a  Arietis 
Aldebaran 
Saturn 

W. 
E. 
E. 
E. 

41  36    9 

65  31  31 

95  53  16 

113    8  47 

9480 
9319 
9188 
9140 

43  17  38 

63  43  10 

94    4  30 

111  18  49 

9401 
9918 
9199 
9144 

44  59    4 

61  55  10 

98  15  51 

109  38  57 

9494 
9936 
9190 
9147 

46  40  36 

60    7  30 

90  37  18 

107  39  10 

9407 
9988 

9303 
9168 

11 

Sum 

a  Arietis 
Aldebaran 
Saturn 

W. 
E. 
E. 
E. 

55    5  43 
51  11  37 
81  36  39 
98  33  15 

9094 
99B4 
9988 
9183 

56  46  99 
49  95    4 
79  39     1 
96  43  90 

9681 
9300 
9941 
9186 

58  36  53 
47  38  59 
77  51  35 
94  54  35 

9688 
9811 
9340 
9196 

60    7  13 
45  53  15 
76    4  31 
93    6    0 

9646 
9836 
9918 
9904 

13 

Sun 
Jupiter 
a  Arietis 
Aldebaran 
Saturn 

W. 
W. 
E. 
E. 
E. 

68  36     1 
37  18  30 
37  10  33 
67  11  30 
84    6  14 

9880 
9844 

9491 
9807 
9917 

70    5  11 
99    3  36 
35  87  38 
65  35  41 

83  18  56 

9900 
9860 
9446 
9817 
9908 

71  44    8 
30  48  13 
33  44  58 
63  40    7 
80  31  53 

9800 

9887 
9478 
9830 
3966 

73  83  51 
33  33  50 
33    3    7 
61  54  50 
78  45     1 

9618 
9864 
9804 
9840 
9974 

13 

Sun 

Fomalhaut 

Jupiter 

Aldebaran 

Saturn 

PoUux 

W. 
W. 
W. 
E. 
E. 
E. 

81  33    0 
46    9  38 
41  13    3 
53  13  44 
69  54  38 
96  43  30 

9871 
9000 
9407 
9404 
9890 
9898 

83  10  19 
47  46  43 
43  56  38 
51  39  15 
68    9    7 
94  58     1 

9689 
9687 
9416 
9418 
9887 
9888 

84  47  33 
49  33  30 
44  39  40 
49  46    6 
66  34     1 
93  13  57 

9893 
9870 
9496 
9438 
9848 
9848 

86  84  13 
51     0  39 
46  39  38 
48    3  18 
64  39  11 
91  38    7 

9704 
9673 
9486 
9448 
9868 
9866 

14 

Sum 

Fomalhaut 

Jupiter 

a  regasi 

Aldebaran 

Saturn 

Pollux 

W- 

W. 

W. 

W. 

E. 

E. 

E. 

94  34  44 
59    7  36 

54  53  59 
41  13  13 
39  34  53 

55  58  56 
83  47  39 

9700 
9886 

11166 
8970 
9S3A 
9414 
9410 

96    0    6 
60  44  53 
56  35  33 
43  36  59 
37  54  37 
54  15  41 
81     4  18 

9no 

9066 

9406 
8936 
9666 

9496 
9190 

97  35  13 
63  33  18 
58  16  53 
44    3  39 
36  14  30 
53  33  43 
79  31  13 

9789 
9860 
9806 
8187 
9877 
9487 
9480 

99  10    5 
63  59  39 
59  57  59 
45  39    4 
34  35     3 
50  50     1 
77  38  30 

9799 
9879 
9616 
8168 
9601 
9449 
9440 

15 

Sum 
Fomalhaut 

W. 
W. 

107    0  49 
73     5    3 

9840 
9608 

108  34  15 
73  41  45 

9880 
9704 

110    7  36 
75  18  30 

9870 
9710 

111  40  33 
76  54  46 

9880 
9718 

16 


JANUARY,    1856. 


XV. 


GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

^1 

Star^NuM 
and 

Noon. 

P.L. 
of 

mh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IX«^ 

P.L. 
of 

Podtton. 

DilL 

DIff. 

Di£ 

DHL 

O       1         II 

O       1        w 

O        1          II 

O       J         N 

15 

Jupiter 

aPefirasi 

Aldebaran 

W. 

61  38  51 

3995 

63  19  29 

9SS0 

64  59  53 

9545 

66  40    3 

9006 

W. 

46  56  10 

tm 

48  23  51 

3100 

49  52     1 

8070 

51  20  37 

8060 

E. 

32  56     9 

soar 

31  17  51 

9005 

29  40  10 

1006 

28    3  11 

9731 

Saturn 

E. 

49    7  36 

MOO 

47  25  27 

9473 

45  43  36 

9485 

44    2     1 

9197 

Pollux 

E. 

75  55  42 

SIM 

74  13  18 

9400 

72  31     9 

9470 

70  49  14 

9480 

16 

Sun 

W. 

113  13    7 

MBl 

114  45  37 

9903 

116  17  52 

9914 

117  49  53 

S9S4 

Fomalhaut 

W. 

78  31     2 

sm 

80    7    9 

9789 

81  43    6 

9741 

83  18  52 

3749 

Jupiter 
aregasi 

W. 

74  57  28 

9004 

76  36  17 

9015 

78  14  52 

9034 

79  53  14 

9634 

W. 

58  48  18 

MOS 

60  18  27 

9997 

61  48  44 

9999 

63  19     7 

3969 

Saturn 

E. 

35  38  32 

9a6S 

33  58  46 

9578 

32  19  21 

3503 

30  40  17 

9810 

Pollux 

E. 

62  23  12 

.9600 

60  42  41 

9540 

59    2  23 

3&19 

57  22  18 

9650 

Regalus 

E. 

96  58    8 

9S88 

97  17  48 

3546 

95  37  41 

3557 

93  57  47 

9600 

17 

Fomalhaut 

W. 

91  14  55 

9T» 

92  49  32 

9803 

94  23  57 

9813 

95  58    9 

9833 

Jupiter 
a  Pegasi 

W. 

88     1  52 

9081 

89  38  58 

9069 

91  15  52 

3099 

92  52  33 

9708 

W. 

70  51  40 

9980 

72  22  10 

9909 

73  52  37 

3991 

75  23     1 

9994 

a  Arietis 

W. 

27  16  30 

9881 

28  49  13 

9803 

30  22  20 

3818 

31  55  45 

9838 

Pollux 

E. 

49     5  10 

9000 

47  26  23 

9615 

45  47  49 

3034 

44     9  27 

9683 

Regulus 

E. 

85  41  30 

9013 

84     2  52 

9093 

82  24  27 

9632 

80  46  15 

9640 

18 

Jupiter 
a  Pe^i 
a  Anetis 

W. 

100  53     0 

9763 

102  28  30 

9762 

104     3  48 

2770 

105  38  55 

9779 

W. 

82  53  44 

1090 

84  23  32 

30M 

85  53  13 

8033 

87  22  45 

8040 

W. 

39  45  25 

9815 

41   19  34 

9814 

42  53  44 

3615 

44  27  53 

9616 

Pollux 

E. 

36     0  41 

9078 

31  23  32 

3088 

32  46  36 

9697 

31     9  52 

3706 

Regulus 

E. 

72  38  11 

9084 

71     1  10 

9003 

69  24  21 

3701 

67  47  43 

3710 

19 

a  Arietis 

W. 

52  17  55 

98S9 

53  51  41 

9836 

55  25  22 

2842 

66  58  56 

9846 

Aldebaran 

W. 

22  30  43 

SOTS 

23  59  26 

8043 

25  28  45 

8018 

26  58  36 

9990 

Regulus 

E. 

59  47  28 

97S3 

58  11  59 

3763 

56  36  42 

2ni 

55     1  36 

3780 

Mars 

E. 

106  47    4 

3803 

105  13  44 

3801 

103  40  35 

3660 

102    7  36 

98n 

30 

a  Arietis 

W. 

64  45    4 

9875 

66  17  55 

3881 

67  50  38 

3866 

69  23  12 

3804 

Aldebaran 

W. 

34  32    8 

9954 

36     3  18 

3951 

37  34  32 

3950 

39     5  48 

3950 

Regulus 

E. 

47     9     1 

»» 

45  35     5 

3889 

44     1  19 

3343 

42  27  45 

3853 

Mars 

E. 

94  25  18 

9910 

92  53  20 

3935 

91  21  33 

2933 

89  49  55 

3941 

Spies 

E. 

101     8  42 

9809 

99  34  26 

3618 

98    0  21 

3835 

96  26  26 

3633 

21 

a  Arietis 

W. 

77    4     0 

9998 

78  35  43 

3B35 

80    7  17 

3943 

81  38  42 

3049 

Aldebaran 

W. 

46  41  55 

2956 

48  13     0 

3909 

49  44     1 

3965 

51   14  57 

3970 

Saturn 

W. 

29  52  58 

2917 

31  24  55 

39-30 

32  56  49 

3933 

34  28  39 

3996 

Mars 

E. 

82  14  17 

3980 

80  43  39 

9987 

79  13  10 

2904 

77  42  50 

8009 

Spica 

E. 

88  39  22 

9871} 

87    6  27 

9680 

85  33  42 

9887 

84     1     7 

3805 

22 

a  Arietis 

W. 

89  13  35 

9065 

90  44     7 

3908 

92  14  29 

8000 

93  44  43 

3007 

Aldebaran 

W. 

58  48  12 

9993 

60  18  33 

3909 

61  48  47 

3005 

63  18  54 

8000 

Saturn 

W. 

42    6  40 

9947 

43  37  59 

3953 

45    9  12 

3957 

46  40  19 

3963 

Mars 

E. 

70  13  30 

8080 

68  44    6 

8047 

67  14  51 

8053 

65  45  44 

8060 

Spica 

E. 

76  20  36 

9933 

74  48  58 

3880 

73  17  29 

3947 

71  48  10 

3954 

23 

Aldebaran 

W. 

70  47  49 

8006 

72  17  15 

8043 

73  46  35 

8048 

75  15  48 

8068 

Saturn 

W. 

54  14    6 

9990 

55  44  31 

3906 

57  14  49 

8001 

58  45     1 

8006 

Pollux 

W. 

26  38  23 

3999 

28    8  46 

3997 

29  39     3 

8003 

31     9  13 

8006 

Mars 

W. 

58  22  17 

8093 

56  53  59 

8100 

55  25  49 

8106 

63  57  47 

8113 

Spica 

E. 

64  11  44 

3988 

62  41  16 

3994 

61   10  56 

8001 

59  40  45 

8007 

XVI. 
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IT 


GKEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

3 

Btar^i  NaiM 

PL. 

P.L. 

P.L. 

P.L. 

and 

Midnigto. 

of 

XV^ 

of 

XVUIh. 

of 

XXlh. 

of 

PoritiOB. 

DMt 

DIS. 

ma. 

MB. 

O        1          M 

O        1          M 

O       1         M 

O       1        « 

16 

Jupiter 
a  Pegasi 

W. 

68  19  59 

iB6» 

69  59  42 

9876 

71  39  11 

9686 

73  18  96 

9888 

W. 

52  49  36 

1044 

54  18  54 

1099 

56  48  29 

1019 

57  18  18 

8010 

Aldebenn 

E. 

26  26  59, 

7m 

24  51  42 

9B10 

23  17  27 

9866 

21  44  23 

9999 

Saturn 

E. 

42  20  43 

S610 

40  39  43 

999i 

38  59     1 

9686 

37  18  37 

9649 

PaUux 

£. 

69    7  33 

9191 

67  26    7 

901 

65  44  56 

96U 

64    3  57 

9890 

16 

Son 

W. 

119  21  41 

SBtft 

120  53  15 

9910 

199  24  36 

9987 

123  66  42 

998S 

Fomalluuit 

W. 

84  54  27 

fTft7 

86  29  51 

9f700 

88    5    4 

fn6 

89  40    6 

9784 

JwMter 
aPegifti 

W. 

81  31  23 

QMS 

83    9  19 

9809 

84  47    3 

9889 

86  24  34 

sra 

W. 

64  49  34 

9BM 

66  20    4 

9889 

67  59  36 

98SI 

69  21     9 

9986 

Sstora 

E. 

29     1  36 

9m 

27  23  18 

9847 

95  46  97 

98B6 

24    8    4 

9899 

PoUox 

E. 

55  49  26 

SM8 

54    2  47 

9876 

59  23  22 

9668 

50  44  10 

9696 

RagulM 

E. 

92  18    6 

1076 

90  38  38 

9668 

88  59  23 

9894 

87  20  90 

9804 

17 

Fomtlhaol 

W. 

97  32    7 

im 

99    6  59 

9BI4 

100  39  23 

9864 

102  12  41 

9668 

Jupitar 
a  Pe^i 

W. 

94  29    9 

m9 

96    5  20 

9118 

97  41  26 

9716 

99  17  18 

9744 

W. 

76  53  21 

998 

78  23  36 

loot 

79  53  45 

1006 

81  23  48 

8014 

a  Arntis 

W. 

33  29  24 

wm 

35    3  14 

9889 

36  37  13 

9B18 

36  11  rt 

9816 

Pollux 

E. 

42  31  17 

9m 

40  53  20 

9889 

39  16  36 

ffff^l 

37  38    2 

9689 

Regults 

E. 

79    8  15 

9m 

77  30  26 

9887 

76  52  49 

9868 

74  15  24 

9876 

IS 

Jiroiter 

W. 

107  13  50 

9m 

108  48  34 

9796 

110  23    7 

9806 

111  57  29 

9814 

W. 

88  52    8 

1048 

90  21  21 

1067 

91  50  23 

1008 

93  19  14 

1076 

a  Anetis 

W. 

46    2    0 

SIS 

47  36    6 

9891 

49  10    6 

9894 

50  44    4 

9S98 

Pollux 

E. 

20  33  20 

9lli 

27  57  90 

9794 

26  20  52 

9734 

24  44  57 

9744 

Regulos 

E. 

66  11  17 

9119 

64  35    2 

9796 

69  56  59 

9787 

61  23    8 

9766 

19 

a  Arietb 

W. 

58  39  24 

9m 

60    5  45 

98S7 

61  38  59 

9869 

63  12    6 

9689 

Aldebarau 

W. 

28  28  50 

9P8B 

29  50  22 

9974 

31  30    7 

9966- 

33     1     3 

9966 

Regulms 

E. 

53  26  42 

3V8B 

51  52    0 

9f708 

60  17  29 

9606 

48  43    0 

9616 

Man 

E. 

100  34  48 

9866 

99    2  10 

9894 

97  29  43 

9901 

95  57  26 

9909 

90 

a  Arietis 

W. 

70  55  39 

9901 

72  27  67 

9Kn 

74    0    7 

9914 

75  32    8 

9991 

AMebarao 

W. 

40  37    4 

9900 

42    8  20 

9961 

43  39  34 

9968 

45  10  46 

9966 

Reffulus 

E. 

40  54  24 

9881 

39  21  15 

9870 

37  48  18 

9880 

36  15  33 

9890 

Man 

E. 

88  18  28 

9948 

86  47  10 

9997 

85  16    3 

9964 

83  45     6 

9979 

Spica 

E. 

94  52  41 

9841 

93  19    6 

9B46 

91  45  41 

9087 

90  12  27 

9864 

91 

a  Ari^lis 

W. 

83    9  59 

9960 

84  41    7 

9964 

86  12    5 

99T1 

87  42  54 

9on 

Aldebaran 

w. 

52  45  47 

9n4 

54  16  32 

9979 

55  47  11 

9984 

57  17  44 

9986 

Saturn 

w. 

36    0  25 

9999 

37  32    7 

99S8 

39    3  44 

9988 

40  35  16 

9949 

Man 

E. 

76  12  40 

1009 

74  42  39 

ion 

73  12  47 

1094 

71  43    4 

8081 

Spica 

E. 

82  28  42 

9909 

80  56  26 

9910 

79  24  20 

9917 

77  52  23 

9996 

23 

a  Arietis 

W. 

95  14  47 

1014 

96  44  43 

1091 

98  14  30 

1098 

99  44    8 

8086 

Aldebaran 

W. 

64  48  55 

1016 

66  18  49 

1091 

67  48  36 

1096 

69  18  16 

8019 

Saturn 

W. 

48  11  18 

990B 

49  42  11 

9974 

61  12  56 

9980 

52  43  34 

9966 

Man 

E. 

64  16  46 

10S7 

62  47  56 

1074 

61   19  15 

1061 

59  50  42 

8087 

Spica 

E. 

70  14  59 

9901 

68  43  57 

9908 

67  13    4 

9974 

65  42  10 

9961 

93 

Aldebaran 

W. 

76  44  55 

1009 

78  13  65 

1064 

79  42  49 

1009 

81  11  36 

8074 

Saturn 

W. 

60  15    6 

1011 

61  45    5 

1017 

63  14  57 

1099 

64  44  43 

8096 

Pollux 

W. 

32  39  16 

1018 

34    9  13 

1018 

35  39     3 

1094 

37    8  46 

1099 

Man 

E. 

52  29  52 

1118 

51     2    4 

1194 

49  34  23 

1199 

48    6  48 

1116 

Spica 

E. 

58  10  41 

1018 

56  40  44 

1019 

65  10  55 

1096 

63  41  13 

8010 

18 
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XFII. 


GREENWICH    MEAN 

TIME. 

n 

LUNAB  DISTANCES.                                                               1 

1^ 

Bter'f  NaoM 

P.L. 

P.L. 

P.L. 

F.L, 

^1 

and 

Noon. 

of 

ink- 

of 

VP». 

or 

IXh. 

of 

Position. 

Diff. 

Diff. 

iMfl: 

% 

Diff. 

O        1         II 

, 

O        1         II 

O        1         II 

O       1        « 

24 

Aldebaran 

W. 

89  40  17 

aoTO 

84     8  59 

8068 

85  37  22 

8060 

87    5  45 

8089 

Saturn 

w. 

66  14  23 

aosi 

67  43  57 

8086 

69  13  25 

8041 

70  49  47 

80U 

Pollux 

w. 

38  38  93 

aosi 

40    7  54 

8030 

41  37  19 

8643 

43    6  48 

80C7 

Mara 

E. 

46  39  91 

8140 

45  19    0 

8146 

43  44  45 

8160 

49  17  36 

8164 

Spica 

E. 

59  11  38 

9m 

50  49  10 

8043 

49  12  49 

8047 

47  43  34 

8069 

Antares 

E. 

98    3  34 

8080 

06  33  58 

8036 

95    4  29 

8040 

93  35    6 

8046 

VenuB 

E. 

110  56  18 

8610 

109  36    5 

8616 

108  15  57 

8630 

106  55  65 

8696 

95 

Aldebaran 

W. 

94  96  97 

8118 

95  54  91 

3116 

97  22  19 

.     8110 

08  49  68 

am 

Saturn 

W. 

78    8  98 

8088 

79  37  93 

8066 

81    6  15 

8066 

89  35    0 

8070 

Pollux 

W. 

50  39    3 

8006 

59    0  55 

8060 

53  99  43 

8071 

64  68  98 

8078 

Regulus 

W. 

14  94  39 

8314 

15  50  95 

8104 

17  16  49 

8176 

18  43  90 

8ia 

Mare 

E. 

35    3    8 

8174 

33  36  98 

8176 

39    9  59 

8061 

30  43  90 

8188 

Spica 

E. 

40  18  44 

8078 

38  50    9 

8on 

37  91  94 

8061 

35  59  51 

8068 

Antares 

E. 

86    9  97 

8004 

84  40  33 

8006 

83  11  49 

8060 

81  49  55 

8079 

Venus 

E. 

100  17    0 

8646 

98  57  26 

8649 

97  37  56 

8663 

96  18  99 

8666 

26 

Aldebaran 

W. 

106    8    5 

8188 

107  35  35 

8183 

109    3    5 

8136 

110  30  31 

8186 

Saturn 

W. 

89  58  30 

8070 

01  27    6 

8078 

99  55  49 

8078 

94  94  18 

8078 

Pollux 

W. 

69  91  40 

8060 

63  50  14 

8061 

65  18  47 

8061 

66  47  90 

8080 

Regulus 

W. 

95  59  97 

8198 

27  27     3 

8134 

98  54  44 

8190 

30  99  29 

8116 

Spica 

E. 

98  31     0 

8008 

27    9  48 

8101 

95  34  39 

8104 

24    6  39 

8187 

Antares 

E. 

74  19  36 

8070 

79  51     1 

8079 

71  99  97 

8060 

69  53  63 

8070 

Venus 

E. 

89  41  51 

8564 

88  99  37 

8964 

87    3  93 

8666 

85  44  10 

assi 

97 

PoUux 

W. 

74  10  99 

8078 

75  39    5 

8070 

77    7  61 

80ff7 

78  36  41 

8004 

Regulus 

W. 

37  49  24 

8007 

39  10  37 

8006 

40  38  55 

8066 

49    7  19 

8088 

Antares 

E. 

62  30  45 

8078 

61     9    9 

8070 

59  33  15 

8066 

58    4  94 

8004 

Venus 

E. 

79    7  51 

8667 

77  48  30 

8666 

76  99    6 

8669 

76    9  39 

8668 

Sum 

E. 

121  15  45 

8486 

119  55    4 

8461 

118  34  19 

8<76 

117  13  30 

8I1S 

98 

Pollux 

W. 

86    2    6 

80S8 

87  31  30 

8083 

89    I     9 

8096 

90  30  49 

8090 

Regulus 

W. 

49  30  55 

8066 

51     0    0 

8046 

59  99  13 

8041 

53  58  35 

8088 

Antares 

E. 

50  39    0 

8080 

49    9  36 

8033 

47  40    4 

8037 

46  10  95 

8090 

Venus 

E. 

68  31  18 

86M 

67  11  90 

8616 

65  51  16 

8613 

64  31     5 

8806 

Sun 

E. 

110  27  57 

8446 

109    6  31 

8436 

107  44  57 

8430 

106  93  14 

8499 

99 

Pollux 

W. 

98     1  24 

9977 

99  39    5 

9966 

101     9  58 

9066 

109  34    4 

984i 

Regulus 

W. 

61  28     I 

9900 

69  58  98 

9079 

64  29    7 

9960 

65  59  59 

9007 

Antares 

E. 

38  39  48 

9070 

37    9    9 

9069 

35  38  17 

9960 

34     7  13 

9048 

Venus 

E. 

57  48    2 

8408 

56  26  57 

8464 

55     5  41 

8444 

53  44  14 

8489 

Sun 

E. 

99  32  13 

8374 

98    9  27 

8861 

96  46  29 

8863 

95  93  18 

8841 

30 

Regulus 

W. 

73  38    2 

9607 

75  10  25 

3863 

76  43    6 

3666 

78  16    6 

9864 

Mare 

W. 

23  25  33 

9066 

24  56    4 

3070 

26  26  54 

3965 

97  58     3 

9900 

Spica 

W. 

19  37  46 

9oai 

21     9  38 

3003 

29  41  53 

9686 

94  14  30 

9800 

Antares 

E. 

26  28  25 

9891 

24  55  55 

3676 

23  23     8 

9866 

91  50    5 

9809 

Venus 

E. 

46  53  59 

8876 

45  31     8 

8364 

44     8  10 

8361 

49  44  58 

8880 

Sun 

E. 

88  93  50 

8970 

86  59  10 

8960 

85  34  12 

8946 

84     8  56 

8980 

31 

Regulus 

W. 

86    5  45 

fTTS 

87  40  42 

S763 

89  15  59 

9746 

90  51  38 

9799 

Mare 

W. 

35  38  54 

9667 

37  12    8 

9640 

38  45  44 

9633 

40  19  49 

9806 

Spica 
Venus 

W. 

39     3    7 

9768 

33  37  57 

3766 

35  13  10 

9748 

36  48  46 

9180 

E. 

35  45  91 

8376 

34  20  42 

8966 

32  55  50 

8354 

31  30  45 

890 

1 

Sun 

E. 

76  57  59 

8148 

75  30  48 

8131 

74     3  16 

8113 

79  35  92 

8006 

XVIII. 
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GREENWICH  MEAN 

TIME. 

LUNAB  DISTANCES. 

^1 

Star'iNanM 

P.L. 

P.L. 

P.L. 

P.L. 

•Qd 

Midnight. 

of 

XVH. 

of 

xvnp^ 

of 

XXIb. 

of 

PodOoa 

Diff. 

DiC 

Dill. 

Dm. 

94 

Aldebaran 

W. 

O       t    f    u 

88  34    4 

SOW 

O         1          N 

90    3  17 

8101 

O        1           1 

91  30  35 

8106 

O       1         u 

93  58  28 

8109 

Saturo 

W. 

73  13    5 

aoie 

73  41  18 

8063 

75  10  86 

8066 

76  39  39 

8060 

Pollux 

w. 

44  35  53 

lOM 

46     5    3 

80M 

47  34     7 

8060 

49     3    7 

8063 

Mars 

E. 

40  50  33 

SIM 

39  33  33 

8108 

37  56  40 

8166 

36  39  53 

8171 

Spica 

E. 

46  14  35 

8086 

44  45  33 

8060 

43  16  34 

8066 

41  47  31 

8008 

AnUres 

E. 

93     5  49 

1049 

90  36  36 

8068 

89    7  38 

8066 

87  38  35 

8060 

Yearn 

E. 

105  35  59 

8090 

104  16     7 

8684 

103  66  30 

8688 

101  36  38 

8649 

96 

Aldebaran 

W. 

100  17  41 

S19i 

101  46  30 

8197 

103  13  57 

8199 

104  40  33 

8180 

Saturn 

W. 

84    3  50 

807S 

85  33  33 

8074 

87     1  14 

8077 

88  39  53 

8077 

Pollux 

W. 

56  37  11 

aOTft 

57  55  51 

8077 

59  34  39 

8976 

60  53     5 

8079 

Regulns 

W. 

30  10  13 

SlAt 

31  37  19 

8146 

33    4  34 

8188 

34  31  57 

8188 

Mars 

E. 

39  16  51 

S180 

37  50  35 

8186 

36  34     3 

8191 

34  57  43 

8198 

Spica 

E. 

34  34  31 

8067 

33  55  55 

8090 

31  37  33 

8098 

39  59  15 

8006 

Antares 

E. 

80  14  11 

8074 

78  45  30 

8076 

77  16  50 

8on 

76  48  13 

8078 

Venus 

E. 

94  59    5 

8607 

93  39  44 

8660 

93  20  35 

8660 

91     1     7 

966& 

96 

Aldebaran 

W. 

in  67  67 

8187 

113  35  33 

8188 

114  53  45 

8187 

116  30  13 

8186 

Saturn 

W. 

95  53  54 

8078 

97  31  30 

8on 

98  50    8 

8076 

100  18  47 

8074 

Pollux 

W. 

68  15  54 

8080 

69  44  38 

8078 

71  13    4 

8077 

78  41  48 

8076 

Regulus 

w. 

31  50  19 

8118 

33  18  13 

8109 

34  46  13 

8106 

36  14  16 

8101 

Spica 

K 

33  38  39 

8100 

31  10  30 

8114 

19  43  37 

8118 

18  14  49 

8139 

Antares 

E. 

68  35  18 

8078 

66  56  43 

8077 

65  38    5 

8076 

63  59  36 

8074 

Venus 

E. 

84  34  56 

89S4 

83    6  43 

8668 

81  46  37 

8661 

80  37  10 

8619 

97 

Pollux 

W. 

80    5  35 

8000 

81  34  34 

8066 

83    3  39 

8061 

84  39  49 

8046 

Regulus 

W. 

43  35  49 

8078 

45    4  33 

8078 

46  33    8 

8067 

48     I  58 

8061 

Antares 

E. 

56  35  31 

8000 

55    6  33 

8066 

53  37  38 

8080 

53    8  17 

8046 

Venus 

E. 

73  50    8 

854A 

73  30  34 

8640 

71  10  54 

8686 

69  51     9 

8680 

Sdn 

E. 

115  63  35 

8408 

114  31  35 

8468 

113  10  39 

8487 

111  49  17 

8460 

98 

Pollux 

W. 

99    0  30 

8013 

93  30  38 

8001 

95    0  36 

9906 

96  30  54 

9967 

Regulus 

W. 

55  38    7 

8096 

56  57  49 

8016 

68  37  43 

8007 

59  57  46 

3006 

Antares 

E. 

44  40  37 

8018 

43  10  40 

8006 

41  40  33 

9997 

40  10  16 

3966 

Venus 

E. 

63  10  47 

8487 

61  50  30 

8486 

60  39  45 

8480 

59     8  57 

8473 

Sun 

E. 

105     1  33 

8414 

103  39  31 

8404 

103  17     9 

8396 

100  54  47 

8866 

99 

PoUux 

W. 

104    6  34 

9888 

105  36  58 

9934 

107    8  46 

9Wl3 

108  40  49 

9800 

Regulus 

W. 

67  31     6 

9048 

69    3  37 

3984 

70  34     3 

9931 

73    5  55 

9809 

Antares 

E. 

33  35  55 

9B88 

31     4  34 

9937 

39  33  39 

9916 

38    0  39 

9808 

Venus 

E. 

53  33  34 

84S9 

51     0  43 

8411 

49  38  38 

8400 

48  16  33 

8886 

Soil 

E. 

93  59  54 

8839 

93  36  16 

8816 

91  13  33 

8803 

89  48  14 

8989 

30 

Regulus 

W. 

79  49  34 

9B40 

81  33    0 

9836 

83  56  58 

9610 

84  31     9 

9794 

Mars 

W. 

39  39  33 

9934 

31     1  31 

9007 

33  33  31 

9891 

34     6     3 

9674 

Spica 

W. 

35  47  39 

9803 

37  30  50 

9886 

38  54  33 

9617 

30  38  39 

9600 

Antares 

E. 

30  16  45 

9889 

18  43    8 

9637 

17    9  15 

3616 

15  35    6 

9601 

Venus 

E. 

41  31  33 

8896 

39  57  51 

8814 

38  33  56 

8301 

37    9  46 

8386 

Sun 

E, 

83  43  33 

8314 

81  18  30 

8196 

79  51  19 

8183 

78  34  49 

8166 

31 

Regulus 

W. 

93  37  40 

31713 

94    4    4 

9694 

95  40  63 

96n 

97  18    3 

9669 

Mars 

W. 

41  54    4 

9787 

43  38  49 

9766 

45    3  59 

9780 

46  39  33 

9781 

Spica 
Venus 

W. 

38  34  46 

9ni8 

40     1    9 

9606 

41  37  56 

9676 

43  15    8 

9687 

E. 

30    5  37 

8388 

38  39  57 

8336 

37  14  18 

7319 

35  48  31 

8914 

Sun 

E. 

71     7    6 

8077 

69  38  38 

8066 

68    9  37 

8089 

66  40    3 

8091 

20 
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I. 


AT  GREENWICH  APPAEENT  NOON. 


i 


FrL 
Sat. 
Sim. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat. 
Sun. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 
Tues, 
Wed. 

Thur. 
Fri. 

Sat 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 

30 


THE  SUITS 


Appareni 
Bight 


1l  m.   f. 

20  57  24.97 

21  1  29.52 
21  5  33i26 

21  9  36.17 
21  13  38.28 
21  17  39.56 

21  21  40.03 
21  25  39.69 
21  29  38.53 

21  33  36.59 
21  37  33.84 
21  41  30.30 

21  45  25.94 
21  49  20.80 
21  53  14.93 

21  57  8.29 

22  1  0.92 
22  4  52.81 

22  8  44.01 
22  12  34.52 
22  16  24.36 

22  20  13.54 
22  24  2.10 
22  27  50.05 

22  31  37.40 
22  35  24.17 
22  39  10.39 

22  42  56.07 
22  46  41.23 

22  50  25.89 


DlCftv 
Ihoot. 


10.206 
10.172 
10.189 

10.105 
10.071 
10.037 

10.0(VI 
9J971 
94)37 

9.908 
9.869 
9.8» 

9.808 
9.772 
9.740 

9.709 
9.677 
9.648 

9.619 
9J^92 
9.564 

9.537 
9.612 
9.487 

9.462 
9.488 
9.416 

9.398 
9.873 

9.852 


Appanni 


S.17  14  23.6 
16  57  17.9 
16  39  54.3 

16  22  13.0 
16  4  14.8 
15  46    0.1 

15  27  29.2 
15  8  42.5 
14  49  40.5 

14  30  23.7 
14  10  52.2 
13  51    7.0 

13  31  8.0 
13  10  56.1 
12  50  31.5 

12  29  54.5 
12  9  5.7 
11  48    5.4 

11  26  54.1 
11  5  32.1 
10  43  59.9 

10  22  17.7 

10    0  26.0 

9  38  25.0 

9  16  15.5 
8  53  57.5 
8  31  31.6 

8  8  58.0 
7  46  17.1 

S.  7  23  29.5 


DilLlbr 
1  hoor. 


42.84 
43.10 
43.88 

44.57 
45.25 
45.94 

46.60 
47.86 

47.88 

48.50 
49.09 
49.66 

50.21 
50.76 
51.27 

51.78 
52.26 
52.74 

58.18 
58.63 
54.04 

54.45 
54.88 
55.22 

55.57 
55.92 
56.24 

56.56 
56.84 

57.12 


diameter. 


16  16.07 

16  15.92 

16  15.76 

16  15.60 

16  15.44 

16  15.27 

16  15.10 

16  14.92 

16  14.74 

16  14.56 

16  14.38 

16  14.20 

16  14.01 

16  13.82 

16  13.63 

16  13.43 

16  13.23 

16  13.02 

16  12.81 

16  12.59 

16  12.87 

16  12.14 

16  11.91 

16  11.67 

16  11.44 

16  11.20 

16  10.96 

16  10.71 

16  10.47 

16  10.22 


Sklereel 


of  the 
Semldl- 


peadng 

the 
Merid- 


68.32 

68.09 

67.97 
67.86 
67.74 

67.63 
67.52 
67.41 

67.30 
67.19 
67,08 

66.97 
66.86 
66.75 

66.65 
66.55 
66.46 

66.36 
66i26 
66,16 

66.07 
65.97 
65.87 

65.78 
65.69 
65.61 

65.54 
65,47 

65.39 


Eqoftlionof 

Time, 

tobt 

addedio 

AppamU 

TEm*. 


13  49J20 

13  57.18 

14  4.33 

14  10.66 
14  16.21 
14  20.93 

14  24.84 
14  27.92 
14  30.20 

14  31,71 
14  32.41 
14  32.30 

14  31.39 
14  29.69 
14  27.27 

14  24.08 
14  20.17 
14  15.51 

14  10.18 
14  4.14 
13  57.46 

13  50.09 
13  42.13 
13  33.54 

13  24.36 
13  14.61 
13  4.29 

12  53.45 
12  42.10 

12  30.23 


DHL 


0.849 
0L816 
0.282 

0.248 
0214 
0.180 

0.147 
0.118 
0.079 

0.046 
0.013 
0.020 

0.053 
0.086 
0.117 

0.148 
0.179 
0.206 

0.287 
0.265 
0.298 

Ow820 
0.845 
0.369 

0.894 
0.418 
0.441 

0.463 
0.484 

0.505 
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AT  GRF.F.NWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

1 

looattoncf 

Tim*, 

tote 

ttAtnOtd 

Mnm 

IMft 

tor 

Ibour. 

8id««a 
ItaM. 

Jnm»t 
Bight  AfMuto. 

DIftlbr 
Ibour. 

JfP^rmi 

WLtn 
Ibow. 

Fri. 
Sat 
Sum. 

1 
2 
3 

20  57  22.63 

21  1  27.17 
21    5  30.89 

f. 

10.S06 
10.172 
10.189 

S.17  14  9SJ2 
16  57  27^ 
16  40    4.5 

42.84 
48.10 
48.88 

13  49.12 

13  57.11 

14  4.27 

0.849 
0.816 
0.282 

20  43  33.51 
20  47  30.06 
20  51  26.62 

Mon. 
Tuea. 
WeA 

4 
6 
6 

21    9  33.79 
21  13  85.90 
21  17  37.18 

10.10S 
10.071 
10.087 

16  22  23.5 
16    4  25.5 
15  46  11.0 

44.57 
45.25 
46.94 

14  10.61 
14  16.17 
14  20.89 

0.248 
0.214 
0.180 

20  55  23.18 

20  59  19.73 

21  3  16.29 

Thur, 

Fri. 

Sat 

7 
8 
9 

21  21  87.65 
21  25  37.30 
21  29  36.14 

10.004 
9.971 
9.ftS7 

15  27  40.3 
15    8  53.8 
14  49  52.0 

46.60 
47.26 
47.88 

14  24.81 
14  27.90 
14  30.18 

0.147 
0.118 
0.079 

21    7  12.84 
21  11     9.40 
21  15    5.96 

Sun. 
Mon. 
Tues. 

10 
11 
12 

21  33  34J21 
21  87  31.47 
21  41  27.93 

9.908 
9.869 
.9.886 

14  30  35.3 
14  11     4.0 
13  51  ia9 

48.60 
49.09 
49.66 

14  31.69 
14  32.40 
14  32.30 

0.046 
0.013 
0*020 

21  19    2.52 
21  22  59.07 
21  26  55.63 

WeA 

Thur. 
Fri. 

13 
14 
15 

21  45  23.58 
21  49  18.45 
21  58  12.59 

9.808 
9.772 
9.740 

18  81  20.1 
13  11    8.3 
12  50  43.7 

60.21 
60.76 
61.27 

14  31.40 
14  29.71 
14  27.30 

0.058 
0.085 
0.117 

21  30  52.18 
21  34  48.74 
21  38  45.29 

Sat 
Sun. 
Mod. 

16 
17 

18 

21  57    6.97 

22  0  58.62 
22    4  50.53 

9.709 
9.877 
9.648 

12  30    6.8 
12    9  18.1 
11  48  17.9 

61.78 
62.26 
62.74 

14  24.12 
14  20.22 
14  15.57 

0.148 
0.179 
0.208 

21  42  41.85 
21  46  38.40 
21  50  34.96 

Tues. 
Wed. 
Thur. 

19 
20 
21 

22    8  41.75 
22  12  32.28 
22  16  22.15 

9.619 
9.592 
9.664 

11  27    6.7 
11     5  44.7 
10  44  12.4 

68.18 
68.68 
64.04 

14  10.24 
14    4.21 
13  57.53 

0.287 
0.265 
0.293 

21  54  31.51 

21  58  28.07 

22  2  24.62 

Fri. 
Sat 
Sun. 

22 
23 
24 

22  20  11.35 
22  23  59.94 
22  27  47.91 

9.687 
9.612 
9.487 

10  22  30.2 

10    0  38.5 

9  38  37.5 

54.45 
64.88 
66.22 

13  50.17 
13  42.21 
13  33.63 

0.820 
0.345 
0.869 

22    6  21.18 
22  10  17.73 
22  14  14.28 

M<M1. 

Tues. 
Wed. 

25 
26 
27 

22  31  35.29 
22  35  22.10 
22  39    a34 

9.462 
9.488 
9.415 

9  16  27.9 
8  54    9.8 
8  31  43.8 

65.67 
65.92 
66.24 

13  24.45 
13  14.71 
13    4.39 

0.394 
0.418 
0.441 

22  18  10.84 
22  22    7.39 
22  26    3.95 

Thur. 
Fri. 

26 
29 

22  42  54.05 
22  46  39.25 

9.898 
9.878 

8    9  10.1 
7  46  29.1 

66.56 
66.84 

12  53.55 
12  42.20 

0.468 
0.484 

22  30    0.50 
22  33  57.05 

Sat 

30 

22  50  23.95 

9.852 

S.  7  23  41.4 

57.12 

12  3a34 

0.605 

22  37  53.61 

N 

jw.— Tht  BilJIiw 

•iMTlbrlli 

IA&  NooB  waaj  be  Mm 

lOMd  the  nme  m  thai  Ibi 

rApparen 

t  Noon. 
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AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


I 

i 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 


XViM  LONGITUDB. 


32 
33 
84 

35 
36 
87 

88 

39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

58 
54 
55 

56 
57 

58 

59 
60 
61 


O    I     H   ^ 

311  53  4.0 

312  53  56.7 

313  54  48.5 

314  55  39.3 

315  56  29.0 

316  57  17.4 

817  58  4.5 

318  58  50.2 

319  59  34.5 

821  0  17.3 

822  0  58.5 

323  1  38.0 

324  2  15.8 

825  2  51.9 

826  3  26.1 

327  3  58.5 

828  4  29.2 

829  4  58.0 

830  5  25.1 

831  5  50.5 
332  6  14.3 

883  6  36.5 

834  6  57.1 

835  7  16.2 

836  7  83.8 
337  7  49.8 

838  8  4.8 

839  8  17.8 

340  8  28.9 

341  8  39.0 


^  6.3 

53  58.8 

54  50.5 

55  41.1 

56  30.6 

57  18.9 

58  5.9 

58  51.4 

59  35.6 

0  18.3 

0  59.4 

1  38.8 

2  16.4 

2  52.4 
8  26.5 

3  58.8 

4  29.3 

4  58.0 

5  24.9 

5  50.1 

6  13.8 

6  85.9 

6  56.4 

7  15.4 

7  82.9 

7  48.8 

8  3.1 

8  15.9 
8  27.4 
8  87.4 


IMftlbr 
Ibour. 


LATITUDB. 


168.21 
152.17 
152.18 

152.09 
152.04 
151.99 

151.93 
151.87 
151.81 

151.75 
151.68 
151.61 

151.54 
151.47 
151.40 

151.88 
151.26 
151.18 

151.10 
151.02 
150.95 

150.89 
150.88 
150.77 

150.71 
150.65 
150^9 

150.58 
150.47 
150.40 


— (J.48 

0.56 
0.64 

0.66 
0.67 
0.64 

0.57 
0.50 
0.40 

0.27 

0.14 

—0.01 

H-0.12 
0.24 
0.32 

0.39 
0.43 
0.46 

0.44 
0.40 
0.31 

0.22 
4-0.11 
—0.02 

0.18 
0.31 
0.43 

0.55 

0.64 

—0.71 


LoffulUim 

of  the 

BadiiM  Yeotor 

of  the 

Suth. 


9.9987023 
.9937716 
.9938422 

.9939142 
,9939875 
.9940619 

.9941377 
.9942148 
.9942930 

,9943725 
.9944531 
.9945353 

.9946190 
.9947043 
.9947913 

.9948801 
.9949707 
.9950629 

.9951579 
.9952546 
.9953581 

.9954538 
.9955563 
.9956606 

.9957665 
.9958740 
.9959829 

.9960931 

.9962046 

9.9963169 


Dur.fop 

1  hoar. 


28.6 
29.2 
29.7 

80.2 
80.8 
81.3 

31.8 
32.3 
82.8 

88.8 
88.9 
84.6 

85.8 
86.0 
86.6 

87.8 
88.1 
88.9 

89.7 
40.6 
41.4 

42.1 
42.9 
48.7 

44.5 
45.2 
45,7 

46.2 
46.6 
47.0 


of 
BlderMUOh. 


h.  m.  I. 

3  15  54.30 
3  11  58.40 
3  8  2.49 

8  4  6.57 
8  0  10.67 
2  56  14.76 

2  52  18.85 
2  48  22.94 
2  44  27.02 

2  40  31.11 
2  36  35.20 
2  32  39.29 

2  28  43.38 
2  24  47.47 
2  20  51.58 

2  16  55.66 
2  12  59.76 
2  9  3.84 

2  5  7.93 
2  1  12.02 
1  57  16.11 

1  53  20.20 
1  49  24.29 
1  45  28.40 

1  41  82.48 
1  37  36.57 
1  83  40.66 

1  29  44.76 
1  25  48.85 
1  21  52.94 


Von.— A.  I 
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\ 

GRKENWICH 

MEAN  TIME. 

THE 

MOON'S 

^ 

HOKIZONTAL  PARALLAX. 

MERIDIAN  PASSAGB. 

AGS. 

Heon. 

HUnighi. 

Noon. 

DULfbr 
Ihoar. 

DULfor 
Ibour. 

Dlff.for 
Ibonr. 

1 

2 
3 

l8  %2.8 

15  48.0 

16  3.5 

ih  40.3 

15  55.8 

16  10.9 

56  56.7 

57  52.7 

58  49.5 

+2.25 
2.37 
2.82 

57  24.3 

58  21.3 

59  16.7 

+2.84 
2.87 
2.20 

h      m. 

20  19.2 

21  19.2 

22  21.9 

2.40 
2.56 
2.59 

24.5 
25.5 
26.5 

4 

5 
6 

16  17.8 
16  29.6 
16  37.3 

16  24.1 
16  34.0 
16  39.5 

59  42.1 

60  25.1 
60  53.8 

2.02 
1.52 
0.84 

60    5.1 

60  41.5 

61  1.7 

1.80 

1.20 

+0.47 

23  24.5 

6 
0  24.7 

2.56 
2.48 

27.5 

28.5 

0.1 

7 
8 
9 

16  40.4 
16  38.5 
16  32.1 

16  40.1 
16  35.8 
16  27.5 

61     5.0 
60  58.0 
60  34.4 

+0.08 

-0.66 

1.27 

61    3.7 
60  48.1 
60  17.5 

-0.29 
0.98 
1.52 

1  21.2 

2  14.3 

3  5.0 

2.28 
2.16 
2.09 

1.1 
2.1 
3.1 

10 
11 
12 

16  22.2 
16  10.0 
15  57.0 

16  16.3 
16    3.5 
15  50.5 

59  58.0 
59  13.5 
58  25.6 

1.72 
1.95 
2.00 

59  36.5 
58  49.7 
58     1.6 

1.86 
1.99 
1.98 

3  54.5 

4  44.2 

5  35.1 

2.07 
2.09 
2.14 

4.1 
5.1 
6.1 

13 
14 
15 

15  44.1 
15  32.0 
15  21.2 

15  37.9 
15  26.4 
15  16.4 

57  38.1 
56  53.9 
56  14.3 

1.93 
1.75 
1.53 

57  15.6 
56  33.5 
55  56.5 

1.85 
1.65 
1.42 

6  27.9 

7  22.4 

8  17.8 

2.23 
2.29 
2.29 

7.1 
8.1 
9.1 

16 
17 

18 

15  11.9 
15    4.0 
14  57.5 

16    7.8 
15    0.6 
14  54.7 

55  40.1 
55  11.1 
54  47.2 

1.82 
1.10 
0.89 

55  25.0 
54  58.5 
54  37.1 

1.22 

1.00 
0.79 

9  12.6 
10    5.3 
10  55.1 

2.24 
2.18 
2.00 

10.1 
11.1 
12.1 

19 
20 
21 

14  52.3 
14  48.4 
14  45.8 

14  50.2 
14  46.9 
14  45.0 

54  28.1 
54  13.9 
54    4.3 

0.69 
0.50 
0.30 

54  20.4 
54    8.5 
54     1.4 

0.59 

0.40 

-0.19 

11  41.5 

12  24.8 

13  5.7 

1.87 
1.75 
1.67 

13.1 
14.1 
15.1 

22 
23 
24 

14  44.6 
14  45.0 
14  47.0 

14  44.6 
14  45.8 
14  48.7 

53  59.9 

54  1.1 
54    8.6 

-0.07 

+0.17 

0.46 

53  59.7 

54  4.0 
54  15.0 

+0.05 
0.31 
0.61 

13  45.1 

14  23.9 

15  3.3 

1.68 
1.63 
1.67 

16.1 
17.1 
18.1 

25 
26 
27 

14  51.0 

14  57.1 

15  5.6 

14  53.8 

15  1.0 
15  10.8 

54  23.3 

54  45.8 

55  17.0 

0.77 
1.12 
1.48 

54  33.5 

55  0.3 
55  35.8 

0^.94 
1.80 
1.66 

15  44.2 

16  27.9 

17  15.3 

1.76 
1.90 
2.07 

19.1 
20.1 
21.1 

28 
29 

15  16.5 
15  29.5 

15  22.7 
15  36.7 

55  56.8 

56  44.8 

1.83 
2.14 

56  19.9 

57  11.3 

1.99 
2.27 

18  7.1 

19  3.4 

2.25 
2.48 

22.1 
23.1 

30 

15  44.3 

15  52.3 

57  39.2 

+2.37 

58    a4 

+2.44 

20    3.1 

2.46 

24.1 
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GREENWICH    MEAN    TIME, 

n 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                             H 

Hoar. 

Bight  Aioaiuian. 

DUL 
forlm. 

DIff. 
forlm. 

Hoar. 

Diff. 
forlm. 

VltL 
ftrlm. 

FRIDAY 

L 

SUNDAY 

3. 

h.    m.    ■. 

1. 

O        f        « 

« 

h.   m.  •. 

f. 

O        1        ff 

« 

0 

16  17  16.07 

3.SS8S 

S.24  35    9.6 

7316 

0 

18  17  17.59 

34431 

s.28    0  36.0 

0.186 

1 

16  19  34.83 

3.SS84 

24  42  49.2 

7.713 

1 

18  19  56.23 

34466 

28    0  41.4 

0406 

3 

16  21  55.08 

3.S416 

34  50  28.9 

7.667 

9 

18  92  35.09 

94494 

28    0  35.4 

0.196 

3 

16  24  15.81 

S.I406 

94  57  59.6 

7U60 

3 

18  96  14.16 

94696 

28    0  17,9 

0486 

4 

16  26  37.02 

S4976 

95    5  93.3 

7.880 

4 

16  97  53.43 

94681 

97  59  48.9 

0460 

6 

16  28  58.71 

Jitffffft 

95  19  39.9 

7.199 

6 

18  30  39.89 

94803 

97  59    8.3 

0.T7S 

6 

16  31  20.88 

%rm 

95  19  47.9 

7.087 

6 

18  33  19.53 

94831 

97  58  16.1 

0487 

7 

16  33  43.54 

3.8816 

25  26  47,2 

•J88 

7 

18  35  59.34 

34648 

97  57  19.3 

1.161 

8 

16  36    6.67 

2M^ 

25  33  39.2 

8.799 

8 

18  38  39.31 

94878 

97  55  56.6 

1466 

9 

16  38  30.27 

^Mn 

95  40  93.1 

8.889 

9 

18  41  19.42 

94897 

97  54  99.6 

1461 

10 

16  40  54.35 

%¥m 

95  46  58.7 

8.638 

10 

18  43  59.67 

94718 

97  59  50.7 

1.746 

11 

16  43  18.90 

fi.4180 

95  53  95.9 

6.863 

11 

18  46  33.04 

94738 

97  51    0.1 

1441 

IS 

16  45  43.91 

9.4906 

95  59  44.7 

6.343 

19 

18  40  13.53 

94767 

97  48  57.8 

9.1S7 

13 

16  48    9.39 

i.4985 

96    5  54.9 

6.008 

13 

18  51  54.12 

94778 

97  46  43.7 

9484 

14 

16  50  35.33 

3.438-} 

96  11  56.5 

6.964 

14 

18  54  34.81 
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9 
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10 
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10 
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11 
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1473 

16 
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17 

17  58  54.05 

3.8116 
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17 

90    6  49.72 

34694 

95  94  90.7 

7.788 

18 
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18 
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19 
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19 
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3.8368 

97  58  21.2 

0437 

90 
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0483 

99 
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23 
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28    0  19.2 
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93 
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94 
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S.94  95  90.9 
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16.646 
164ni 
16Jt96 
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2.1861 
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2.1986 
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14  57  11.4 

14.905 
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18.511 

9.9158 

16  47  41.3 

18.408 

9.9180 

17    1    2.6 

18.809 

9.9307 

17  14  17.5 

18.196 

^9.9984 

17  27  26.0 

184)87 

9.9361 

17  40  28.0 

19J79 

9.9388 

N.17  53  23.6 

lajm 

MONDAY  11. 


39.10 
49.70 

0.41 
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2  52  43.27 

9.9844 

2  54  57.42 

9.9878 

2  67  11.76 

2.3409 

2  59  26.25 

9.9481 

3     1  40.92 

9.9460 

3    3  55.77 

9.9489 

3    6  10.79 

9.9518 

3    8  25.99 

9.9548 

3  10  41.37 

9.9578 

3  12  56.93 

9.9609 

3  15  12.68 

9.9689 

3  17  28.61 

9.9660 

3  19  44.71 

9.3699 

3  22    0.99 

9.9799 

3  24  17.45 

9.9769 

3  26  34.10 

9.3790 

3  28  50.93 

9.9890 

3  31     7.94 

9.9860 

3  33  25.13 

9.9880 

3  35  42.50 

9.3910 

3  38    0.05 

9.9940 

3  40  17.78 

9.9970 

3  42  35.69 

9.8000 

3  44  53.78 

94M)80 

6  13.3 

19.700 

18  64.6 

194M8 

31  30.0 

19.586 

43  58.7 

19.491 

56  20.6 

19J06 

8  36.4 

19.190 

20  43.3 

194ns 

32  44.2 

11.950 

44  38.0 

11.887 

56  24.6 

ii.7n 

8    4.0 

11.506 

19  36.1 

1L.478 

31    0.8 

11.850 

42  18.1 

11.937 

53  28.0 

ll.lM 

4  30.4 

losn 

16  25.2 

10.850 

26  12.4 

10.799 

36  61.9 

10.604 

47  23.7 

10.466 

57  47.7 

10.834 

8    3.8 

10.908 

18  12.0 

104)71 

28  12.3 

0J88 

38    4.6 

9.804 

VIII. 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoor. 

Bight  AmuIoq. 

DUt 
forlm. 

DUL 
forlm. 

Hour. 

Bight  AmuIoq. 

Dis: 
forlm. 

DeottDfttloii. 

VUL 
forlm. 

WEDNESDAY  13. 

FRIDAY 

15. 

h    m.   s. 

■. 

O        1       « 

u 

h.   m.   f. 

1. 

O        1        II 

H 

0 

3  44  53.78 

3.aoio 

N^  38    4.6 

9.804 

0 

5  38    4.37 

9.8884 

NJ37  42    3.2 

9.088 

1 

3  47  12.05 

9.8050 

22  47  48.8 

0.670 

1 

6  40  27.67 

9.3883 

27  44  39.5 

9.597 

9 

3  49  30.49 

9.8088 

22  57  25.0 

9.585 

2 

5  42  50.96 

3.8881 

27  47    6.4 

9J70 

3 

3  51  49.10 

9.8117 

23    6  53.0 

9.899 

3 

5  45  14.24 

9.8878 

27  49  23.9 

9.914 

4 

3  54    7.89 

9.8140 

23  16  12.8 

0.969 

4 

5  47  37.50 

9.3874 

27  51  32.0 

9.056 

6 

3  56  26.85 

9.8174 

23  25  24.4 

9.194 

5 

5  50    0.73 

9.3869 

27  53  30.8 

1.909 

6 

3  58  45.98 

9.8409 

23  34  27.7 

8.986 

6 

5  52  23.93 

93863 

27  55  20.2 

1.745 

7 

4     1     5.28 

9.8981 

23  43  22.7 

8.847 

7 

5  54  47.09 

9.8857 

27  57    0.2 

1.560 

8 

4    3  24.75 

9.8900 

23  52    9.3 

8.706 

8 

5  57  10.21 

9.3U9 

27  58  30.9 

1.484 

9 

4    5  44.38 

9J986 

24    0  47.4 

8.565 

9 

5  59  33.28 

9.3»10 

27  59  52.3 

1.9r79 

10 

4    8    4.18 

9J313 

24    9  17.1 

6.494 

10 

6     1  56.29 

9.3880 

28     1     4.4 

1.194 

11 

4  10  24.14 

9.8880 

24  17  38.3 

8.989 

11 

6    4  19.25 

9.38-20 

28    2    7.2 

0.960 

12 

4  12  44.25 

9.8865 

24  25  50.9 

8.130 

12 

6    6  42.14 

9.8810 

28    3    0.7 

0.814 

13 

4  15    4.52 

9.8301 

24  33  54.9 

7.005 

13 

6    9    4.96 

9.3708 

28    3  44.9 

0.650 

14 

4  17  24.94 

9.8416 

24  41  50.3 

7.851 

14 

6  11  27.70 

9.3763 

28    4  19.8 

0.504 

15 

4  19  45.51 

9.8441 

24  49  37.1 

7.707 

15 

6  13  50.35 

9.8767 

28    4  45.4 

0.850 

16 

4  22    6.23 

9.8465 

24  57  15.2 

7.669 

16 

6  16  12.91 

9.8751 

28    5     1.8 

0.196 

17 

4  24  27.09 

90480 

25    4  44.5 

7.416 

17 

6  18  35.37 

9.8735 

28    5    9.0 

04>49 

18 

4  26  48.09 

9.8519 

25  12    5.1 

7.960 

18 

6  20  57.73 

9.8717 

28    5    6.9 

0.119 

19 

4  29    9.23 

9.85S4 

25  19  16.8 

7.199 

19 

6  23  19.98 

9.8699 

28    4  55.6 

0.965 

90 

4  31  30.50 

9.8556 

25  26  19.7 

6.974 

20 

6  25  42.12 

9.8660 

28    4  35.2 

0.417 

31 

4  33  51.91 

9.8578 

25  33  13.7 

6-896 

21 

6  28    4.14 

9.8650 

28    4     5.6 

0.569 

22 

4  36  13.45 

9.8600 

25  39  58.8 

6.677 

22 

6  30  26.03 

9.8687 

28    3  26.9 

0.790 

23 

4  38  35.11 
THU 

9.8090 

HSDA 

N.25  46  35.0 
Y   14. 

6.698 

23 

6  32  47.78 
SAT 

94614 

URDA 

NJ28    2  39.2 
Y   16. 

0.670 

0 

4  40  50.89 

9.8640 

NJ25  53    2.2 

0.S78 

0 

6  35    9.40 

9.8501 

NJ28    1  42.5 

li)91 

1 

4  43  18.79 

9.8659 

25  59  20.4 

6.997 

1 

6  37  30.87 

9.8566 

28    0  36.7 

1.179 

2 

4  45  40.80 

9.8677 

26    5  29.5 

6.077 

2 

6  39  52.19 

9.8641 

27  69  21.9 

1.898 

3 

4  48    2.92 

9.8605 

26  11  29.6 

6.996 

3 

6  42  13.36 

9.3615 

27  57  58.0 

1.478 

4 

4  50  25.14 

9.8712 

26  17  20.6 

6.775 

4 

6  44  34.37 

9.3488 

27  56  25.1 

1.691 

5 

4  52  47.46 

9.8720 

26  23    2.5 

6.693 

5 

6  46  55.22 

9.3461 

27  54  43.4 

1.760 

6 

4  55    9.88 

9.8745 

26  28  35.3 

6.471 

6 

6  49  15.90 

9.9489 

27  52  52.8 

li)17 

7 

4  57  32.40 

9J760 

26  33  59.0 

5.817 

7 

6  51  36.40 

9.8409 

27  50  53.3 

9.064 

8 

4  59  55.00 

9.8778 

26  39  13.4 

6.163 

8 

6  53  56.72 

9.8879 

27  48  45.1 

9.911 

9 

5    2  17.68 

9J787 

26  44  18.6 

6.010 

9 

6  56  16.86 

9J1841 

27  46  28.0 

9.867 

10 

5    4  40.44 

9.8790 

26  49  14.6 

4.857 

10 

6  58  36.81 

9.3308 

27  44    2.2 

9.509 

11 

5    7    3.27 

9.8811 

26  54     1.4 

4.703 

11 

7    0  56.56 

9.3974 

27  41  27.7 

9.647 

12 

5    9  26.17 

9.8899 

26  58  39.0 

4.649 

12 

7    3  16.10 

9.8940 

27  38  44.5 

9.799 

13 

5  11  49.13 

9.8839 

27    3    7.3 

4MA 

13 

7    5  35.44 

9.3906 

27  35  52.7 

9.985 

14 

5  14  12.15 

9.8841 

27    7  26.3 

4.989 

14 

7    7  54.57 

9.3170 

27  32  52.3 

84)78 

15 

5  16  35.22 

9.8849 

27  11  36:0 

4MA 

15 

7  10  13.48 

9.8133 

27  29  43.4 

8.990 

16 

5  18  58.34 

9.8897 

27  15  36.4 

ZJ^» 

16 

7  12  32.17 

9.3006 

27  26  25.9 

8.861 

17 

5  21  21.50 

9.8863 

27  19  27.5 

8.778 

17 

7  14  50.63 

9.8008 

27  23    0.0 

8.609 

18 

5  23  44.70 

9.3869 

27  23    9.2 

8.017 

18 

7  17    8.87 

9.9090 

27  19  25.7 

8.649 

19 

5  26    7.93 

9.8874 

27  26  41.5 

8U61 

19 

7  19  26.87 

9.9080 

27  15  43.0 

8.781 

20 

5  28  31.19 

9.3878 

27  30    4.5 

8.306 

20 

7  21  44.63 

9.9010 

27  11  52.0 

8.919 

21 

5  30  54.47 

9.8881 

27  33  18.2 

8.150 

21 

7  24    2.15 

9.9809 

27    7  52.7 

44)67 

22 

5  33  17.76 

9.3883 

27  36  22.5 

9.994 

22 

7  26  19.42 

9.9857 

27    3  45.1 

4.196 

23 

5  35  41.06 

9.3884 

27  30  17.5 

9.839 

23 

7  28  36.44 

9.9815 

26  59  29.3 

4.881 

24 

5  38    4.37 

9.3884 

NiJ7  42    3.2 

9.683 

24 

7  30  53.21 

9.9773 

N56  55    5.4 

4.466 

28 
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IX. 


GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMaoAm. 

DUL 
fbrlm. 

Beettntttob. 

DHL 
forlm. 

Hoar. 

Right  AMWMion. 

DIff. 
ftNTlm. 

DHL 
forlm. 

SUNDAY 

17. 

TUESDAY  19. 

0 

h.    m.    •. 
7  30  53.91 

1. 

%7m 

N.96  55    5.4 

4.406 

0 

h.    m.    8. 
9  14  30.00 

94097 

N.91    9  h.'B 

r 

1 

7  33    9.79 

S.9710 

96  50  33.4 

4.O0O 

1 

0  16  31.00 

94)976 

90  59  46.5 

0498 

9 

7  35  95.97 

1.9080 

96  45  53.4 

4.738 

9 

0  18  33.30 

94998 

90  49  48.5 

IO40O 

3 

7  37  41.95 

9.9641 

96  41     5.4 

4.960 

3 

0  90  34.57 

94171 

90  39  45.4 

10400 

4 

7  39  57.66 

3.9600 

96  36    0.5 

4.096 

4 

9  99  35.44 

9.0119 

90  99  37.3 

io.m 

A 

7  49  13.10 

9.9661 

96  31    5.7 

6.199 

5 

0  94  36.00 

94066 

90  19  94.9 

104M 

6 

7  44  98.97 

9.9606 

96  95  54.0 

6.960 

6 

0  96  36.96 

94017 

90    9    6.9 

10411 

7 

7  46  43.16 

9.9466 

96  90  34.6 

6.888 

7 

0  98  36.91 

14006 

19  51  43.3 

10.491 

8 

7  48  57.77 

9.9410 

96  15    7.5 

6.616 

8 

0  30  35.85 

14010 

10  41  15.7 

10400 

9 

7  51  19.09 

9.3803 

96    9  39.7 

6.648 

9 

0  39  35.19 

14806 

10  30  43.3 

10479 

10 

7  53  96.19 

9.9114 

96    3  50.3 

6.770 

10 

9  34  34.93 

14816 

10  90    6.9 

10497 

11 

7  55  39.86 

9.9966 

95  58    0.3 

6.606 

11 

0  36  39.97 

1.9706 

19    0  94.4 

10.786 

19 

7  57  53.39 

9.9318 

95  59    9.8 

64)90 

19 

0  38  31.49 

1.0717 

18  58  38.0 

10411 

13 

8    0    6.48 

9.9168 

95  45  57.9 

6.148 

13 

0  40  99.57 

14686 

18  47  47.1 

10486 

14 

8    9  19.34 

9.9118 

95  39  45.6 

6.900 

14 

9  49  97.43 

1.0610 

18  36  51.8 

10490 

15 

8    4  31.90 

9.9060 

95  33  95.9 

0.886 

15 

9  44  95.00 

1.9671 

18  95  59.1 

11481 

16 

8    6  44.16 

9.9018 

95  96  59.0 

6.606 

16 

9  46  99.98 

1.0698 

18  14  48.1 

11.KI9 

17 

8    8  56.19 

9.1007 

95  90  94.9 

6.696 

17 

9  48  10.97 

14476 

18    3  30.8 

11.179 

18 

8  11    7.77 

9.1010 

95  13  43.6 

6.747 

18 

0  50  15.08 

14496 

17  59  97.4 

11.909 

19 

8  13  19.11 

9.1804 

95    6  55.3 

6.866 

19 

0  59  19.41 

1.0869 

17  41  10.8 

11411 

90 

8  15  30.14 

9.1818 

94  59  59.9 

6.989 

90 

9  54    8.56 

14886 

17  90  50.1 

11478 

91 

8  17  40.87 

9.1761 

94  59  57.5 

74)06 

91 

9  56    4.43 

14986 

17  18  95.4 

11446 

99 

8  10  51.98 

9.1700 

94  45  48.1 

7.918 

99 

0  58    0.09 

14948 

17    6  56.7 

11411 

93 

6  99    1.38 
MO 

9.1667 

NDAY 

N.94  88  31.9 
18. 

7496 

93 

9  59  55.34 
WEDP 

14106 

N.16  55  94.1 
LY   20. 

11470 

0 

8  94  11.16 

9.1606 

NJ34  31    9.0 

7.480 

0 

10     1  50.40 

14108 

N.16  43  47.6 

11410 

1 

8  96  90.63 

3.1663 

94  93  39.3 

7.661 

1 

10    3  45.19 

14100 

16  39    7.3 

11.1D9 

9 

8  98  99.78 

9.1488 

94  16    9.9 

7.069 

9 

10    5  39.71 

14066 

16  90  93.3 

11.7M 

3 

8  30  38.61 

3.1446 

94    8  19.9 

7.773 

3 

10    7  33.07 

14091 

16    8  35.6 

114» 

4 

8  39  47.19 

9.1009 

94    0  30.3 

7.861 

4 

10    0  97.97 

14070 

15  56  44.3 

11486 

6 

8  34  55.31 

9.1S88 

93  59  34.9 

7.988 

5 

10  11  91.79 

14087 

15  44  40.4 

114tt 

6 

8  37    3.18 

9.1986 

93  44  31.8 

8.004 

6 

10  13  15.91 

14606 

15  39  51.1 

19401 

7 

8  39  10.73 

9.1983 

93  36  93.0 

6.190 

7 

10  15    8.45 

14068 

15  90  40.3 

19466 

8 

8  41  17.97 

9.1170 

93  98    7.9 

6.804 

8 

10  17     1.45 

14019 

15    8  44.1 

19.116 

9 

8  43  94.89 

9.1190 

93  19  46.5 

6.406 

9 

10  18  54.90 

14779 

14  56  35.5 

19.171 

10 

8  45  31.48 

9.1073 

93  11  18.9 

8.611 

10 

10  90  46.71 

14789 

14  44  93.6 

19.996 

11 

8  47  37.75 

9.1018 

93    9  45.9 

6.019 

11 

10  99  38.08 

14009 

14  39    8.5 

19418 

19 

8  49  43.70 

94066 

99  54    5.5 

6.719 

19 

10  94  31.01 

14608 

14  10  50.9 

19481 

13 

8  51  49.33 

9.0011 

99  45  19.8 

6.813 

13 

10  96  99.81 

14614 

14    7  98.8 

19489 

14 

8  53  54.64 

94)867 

99  36  98.1 

6.910 

14 

10  98  14.38 

14676 

13  55    4.3 

19.438 

15 

8  55  59.69 

94)803 

99  97  30.6 

94)07 

15 

10  30    5.73 

14680 

13  49  36.8 

19.489 

10 

8  58    4.98 

94^740 

99  18  J87.3 

0.108 

16 

10  31  56.85 

14009 

13  30    6.4 

19481 

17 

9    0    8.69 

34)096 

99    9  18.9 

0.196 

17 

10  33  47.75 

14406 

13  17  33.1 

194T0 

18 

9    9  19.64 

94)048 

99    0    3.5 

0.903 

18 

10  35  38.44 

14480 

13    4  66.0 

19497 

19 

9    4  16.34 

94)600 

91  50  43.1 

0406 

19 

10  37  98.91 

14M4 

19  59  17.0 

19478 

SO 

9    6  19.79 

94)667 

91  41  17.9 

0.478 

90 

10  39  19.17 

14860 

19  30  36.9 

19.717 

91 

9    8  99.79 

94)486 

91  31  45.8 

0406 

91 

10  41    9.93 

14896 

19  96  51.8 

19.701 

99 

9  10  95.54 

94)433 

91  99    0.0 

0466 

99 

10  49  50.08 

14909 

19  14    4.8 

19406 

93 

9  19  97.97 

94B70 

91  19  96.8 

0.747 

93 

10  44  48.73 

1^8360 

19     1  15.9 

19448 

94 

9  14  30.09 

94)137 

Nj^l    9  39.3 

0436 

94 

10  46  38.10 

14937 

N.U  48  93.0 

19401 

X. 
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' 

GREENWICH    MEAN   TIME. 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BIgbllmndon. 

DUL 

PtoHMitinii 

DUt 
forlm. 

Hour. 

«.— > 

DUt 
forlm. 

DUt 
ftnrlB. 

THU 

^DA 

Y  21. 

SATUKDAY  23. 

h.    m.    1. 

1. 

O        1        « 

» 

h.    n.    f. 

«. 

O        1        If 

fl 

0 

10  46  38.19 

1.09ff7 

N.11  48  93.0 

19.891 

0 

19  11  31.79 

1.7880 

N.  0  56  57.8 

18480 

I 

10  48  97.45 

1.81M 

11  35  98.3 

19J89 

1 

19  13  16.19 

1.7889 

0  43    0.4 

18J60 

9 

10  50  16.59 

1.816S 

11  99  31.9 

19J79 

9 

19  15    0.45 

1.7888 

0  99    9.8 

13489 

3 

10  59    5.41 

1^119 

11    9  31.7 

184111 

3 

19  16  44.78 

1.7888 

0  15    5.0 

18464 

4 

10  53  54.11 

1^102 

10  56  99.9 

18.049 

4 

19  18  99.11 

1.7889 

N.  0    1    7.1 

13468 

5 

10  55  49.63 

1.8079 

10  43  95.0 

18.086 

5 

19  90  13.45 

1.7880 

S.  0  19  50.9 

13407 

6 

10  57  30.98 

1.8044 

10  30  19.7 

18.199 

6 

19  91  57.79 

1.7109 

0  96  48.9 

18407 

7 

10  59  19.16 

1.8010 

10  17  11.3 

18.168 

7 

19  93  49.15 

1.7806 

0  40  46.9 

18407 

8 

11     1     7.17 

1.7988 

10    4    0.7 

18.104 

8 

19  95  96.53 

1.7806 

0  54  44.0 

13406 

9 

11     9  55.01 

1.7880 

9  50  48.0 

18.196 

9 

19  97  10.93 

1.7409 

1    8  49.7 

1348S 

10 

11     4  49.68 

I.7JW 

0  37  33.3 

18409 

10 

19  98  55.35 

1.7400 

I  99  40.4 

1340(> 

11 

11     6  30.90 

1.7800 

9  94  16.6 

18.886 

11 

19  30  39.80 

1.7419 

I  36  37.9 

13497 

12 

11     8  17.56 

1.7881 

9  10  57.9 

\Mm 

19 

19  39  94.99 

1.7418 

1  50  35.9 

13468 

13 

11  10    4.77 

1.78i1 

8  57  37.3 

18468 

13 

19  34    8.82 

1.7416 

9    4  39.3 

13448 

14 

11  11  51.84 

1.78tt 

8  44  14.0 

is4err 

14 

12  35  53.39 

1.7439 

9  18  99.0 

13449 

15 

11  13  38.77 

1.7810 

8  30  50.8 

18.410 

15 

12  37  38.00 

1.7439 

9  39  95.3 

13436 

16 

11  15  95.56 

1.778T 

8  17  95.0 

18444 

16 

12  39  99.66 

1.7448 

9  46  91.9 

13498 

17 

11  17  12.91 

1.T704 

8    3  57.5 

18.^79 

17 

19  41    7.38 

1.7468 

3    0  16.7 

13491 

18 

11  18  58.73 

1.1742 

7  50  98.3 

18.600 

18 

19  49  59.16 

1.7400 

3  14  11.7 

13419 

19 

11  90  45.19 

1.7711 

7  36  57.5 

18486 

19 

19  44  37.01 

1.7481 

3  98    6.1 

13408 

90 

11  99  31.39 

1.7100 

7  93  95.9 

18461 

90 

19  46  91.93 

1.7488 

8  49    0.0 

13408 

91 

11  94  17.53 

1.7080 

7    0  51.4 

18476 

91 

19  48    6.99 

1.7606 

3  55  53.3 

18409 

99 

11  96    3.55 

1.7081 

6  56  16.1 

13400 

99 

19  49  51.98 

1.7617 

4    9  45.9 

18471 

93 

11  97  49.46 
FK 

1.7048 

roAY 

N.  6  49  39.4 
83. 

18498 

93 

19  51  37.12 

1.7881 

MDAY 

S.  4  93  37.8 
S4. 

13469 

0 

11  99  35.97 

1.7080 

N.  6  99    1.3 

18.610 

0 

19  53  99.35 

1.7M0 

S.  4  S7  99.0 

13417 

1 

11  31  90.97 

1.7088 

6  15  91.0 

18487 

1 

19  55    7.67 

1.7601 

4  51  19.4 

13433 

9 

11  33    6.57 

1.7M1 

6     1  41.9 

18.088 

9 

19  56  53.08 

1.7878 

h    5    8.9 

18418 

3 

11  34  59.06 

1.7874 

5  47  59.3 

18.7V7 

3 

19  58  38.58 

1.7009 

5  18  57.6 

18403 

4 

11  36  37.46 

1.7080 

5  34  16.3 

18.706 

4 

13    0  24.19 

1.7010 

5  39  45.3 

13.788 

6 

11  38  99.77 

1.7648 

5  90  39.9 

18.746 

6 

13    2    9.91 

1.7019 

5  46  32.1 

13.779 

6 

11  40    8.00 

1.7889 

5    6  46.9 

18.703 

6 

13    3  55.74 

1.7048 

6    0  17.9 

13.764 

7 

11  41  53.15 

1.7818 

4  53    0.6 

18.780 

7 

13    5  41.68 

1.7887 

6  14    2.6 

13.730 

8 

11  43  38.29 

1.7606 

4  39  13.3 

13.790 

8 

13    7  97.74 

1.7887 

6  27  46.2 

13.717 

9 

11  45  23.21 

1.7499 

4  95  95.1 

13411 

9 

13    0  13.92 

1.7707 

6  41  28.7 

13497 

10 

11  47    8.13 

1.7481 

4  11  36.0 

18498 

10 

13  11     0.22 

1.7718 

6  55  10.0 

13477 

11 

11  48  52.98 

1.7470 

3  57  46.0 

13441 

11 

13  12  46.65 

1.TJ60 

7    8  50.0 

13.067 

19 

11  50  37.77 

1.74B1 

3  43  55.1 

13464 

19 

13  14  33.22 

1.7778 

7  22  28.8 

13480 

13 

11  52  92.51 

1.7469 

3  80    3.5 

13406 

13 

13  16  19.93 

1.7787 

7  46    6.3 

13418 

14 

11  54    7.19 

1.7449 

3  16  11.9 

134n 

14 

13  18    6.79 

1.78*2 

7  59  42.3 

13489 

16 

11  55  51.81 

1.7483 

3    9  18.9 

18468 

15 

13  19  53.80 

1.7847 

8    3  16.9 

13466 

16 

11  57  36.38 

1.7496 

9  48  24.6 

18408 

16 

13  91  40.96 

1.7879 

8  10  50.1 

13441 

17 

11  59  90.91 

1.7419 

2  34  30.4 

13406 

17 

13  23  98.97 

1.7806 

8  80  21.8 

13416 

18 

19     1     5.41 

1.7418 

2  20  35.6 

13.917 

18 

13  95  15.74 

1.7990 

8  43  51.9 

13488 

19 

19    9  49.87 

1.7407 

2    6  40.3 

13496 

19 

13  27    3.38 

1.7964 

8  57  20.4 

13401 

90 

19    4  34.30 

1.7409 

1  52  44.6 

13439 

90 

13  98  51.19 

1.70BS 

9  10  47.2 

13.433 

91 

19    6  18.70 

1.7888 

1  38  48.4 

13489 

91 

13  30  39.18 

14019 

9  24  12.3 

13.404 

99 

19    8    3.08 

1.7806 

1  94  51.9 

18446 

99 

13  32  27.34 

14048 

9  37  35.7 

13476 

93 

19    9  47.44 

1.7869 

1  10  55.0 

1S46I 

93 

13  34  15.69 

14074 

9  50  57.3 

13446 

94 

19  11  31.79 

1.7880 

N.  0  56  57.8 

13466 

94 

13  36    4.23 

14106 

S.IO    4.17.1 

13414 

30 
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GREENWICH  MEAN  TIME.                                           1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Boar. 

DUL 
forlm. 

DaoUmtion. 

Diff. 
forlm. 

Hour. 

DUL 
forlm. 

DHL 
«Drlm. 

MONDAY  25. 

WEDNESDAY  27. 

h.    m.    s. 

s. 

O       1       « 

« 

h.   m.   f. 

1. 

O        1        « 

a 

0 

13  36    4.23 

1.8106 

S.IO    4  17.1 

18.814 

0 

15    7  56.30 

34M9B 

S.19  50  48.3 

10.764 

1 

13  37  62.96 

1.8188 

10  17  35.0 

18.989 

1 

15    9  59.06 

34)409 

20     1  31.2 

10.876 

2 

13  39  41.88 

1.8170 

10  30  50.9 

18.349 

2 

15  12    2.21 

84)6i7 

20  12    9.3 

10.606 

3 

13  41  31.00 

1.8904 

10  44    4.8 

18.915 

3 

15  14     5.74 

34)699 

20  22  42.6 

10.614 

4 

13  43  20.33 

ism 

10  57  16.7 

18.181 

4 

15  16     9.66 

34)687 

20  33  11.0 

10.4S9 

6 

13  45    9.87 

1.8974 

11     0  26.5 

18.146 

5 

15  18  13.98 

34)769 

20  43  34.5 

10.340 

6 

13  46  59.62 

1.8809 

11  23  34.2 

18.110 

6 

15  20  18.69 

34)818 

20  53  52.9 

10.964 

7 

13  48  49.58 

1.8S45 

11  36  39.7 

184)78 

7 

15  22  23.80 

34)686 

21     4    6.2 

10.178 

8 

13  50  39.76 

1.8889 

U  49  42.9 

184B5 

8 

15  24  29.31 

34)069 

21  14  14.3 

104)03 

9 

13  52  30.17 

1.8491 

12    2  43.9 

19.996 

9 

15  26  35.22 

3.1010 

21  24  17.2 

104)04 

10 

13  54  20.81 

1.8400 

12  15  42.5 

194)67 

10 

15  28  41.53 

3.1086 

21  34  14.8 

9J9U 

11 

13  56  11.69 

1.8409 

12  28  38.7 

12.917 

11 

15  30  48.25 

3.1164 

21  44    7.0 

0.833 

12 

13  58    2.80 

1.8086 

12  41  32.5 

19.876 

12 

15  32  55.38 

3.1338 

21  53  53.6 

0.711 

13 

13  59  54.15 

1.8S79 

12  54  23.8 

19.883 

13 

15  35    2.92 

3.1393 

22    3  34.7 

0.«8B 

14 

14     1  45.75 

1.8091 

13    7  12.5 

19.790 

14 

15  37  10.88 

3.1869 

22  13  10.2 

•.M8 

15 

14    3  37.60 

1.8688 

13  19  58.6 

19.747 

15 

15  39  19.26 

3.1433 

22  22  40.0 

0448 

16 

14    5  29.71 

1.8707 

13  32  42.1 

19.703 

16 

15  41  28.06 

3.1609 

22  32    4.0 

0.861 

17 

14    7  22.08 

1.8761 

13  45  22.9 

19.667 

17 

15  43  37.28 

8.1672 

22  41  22.2 

0.988 

18 

14     9  14.72 

1.8796 

13  58    0.9 

134)10 

18 

15  45  46.92 

9.1649 

22  50  34.4 

0.168 

19 

14  11     7.63 

1.8841 

14  10  36.1 

13.869 

19 

15*47  56.98 

3.1719 

22  59  40.6 

OuOSf 

20 

14  13    0.81 

1.8886 

14  23    8.4 

19.614 

20 

15  50    7.47 

3.1783 

23    8  40.7 

8.060 

21 

14  14  54.26 

1.8083 

14  35  37.8 

13.466 

21 

15  52  18.38 

3.1664 

23  17  34.6 

8.8«7 

22 

14  16  47.99 

1.8070 

14  48    4.2 

13415 

22 

15  54  29.72 

3.1036 

23  26  22.3 

8.748 

23 

14  18  42.01 
TUl 

1.9096 

SSDAl 

S.15    0  27.6 

r  26. 

13464 

23 

15  56  41.49 
THU 

3.1007 

RSDA^ 

S.23  35    3.6 
^  28. 

0 

14  20  36.31 

1.9074 

s.15  12  47.9 

13.813 

0 

15  58  53.69 

3.3009 

S.23  43  38.5 

8J97 

1 

14  22  30.90 

1.9198 

15  25    5.0 

13.366 

1 

16     1     6.32 

3.3141 

23  52    6.9 

8418 

2 

14  24  25.79 

1.9174 

15  37  18.9 

13.904 

2 

16     3  19.38 

3.3313 

24    0  28.7 

8.806 

3 

14  26  20.99 

1.9996 

15  49  29.5 

13.149 

3 

16    5  32.88 

3.3386 

24    8  43.9 

8.197 

4 

14  28  16.49 

1.9076 

16     1  36.8 

13.093 

4 

16    7  46.81 

3.3866 

24  16  52.3 

84)64 

5 

14  30  12.30 

1.9897 

16  13  40.7 

134)86 

5 

16  10     1.17 

3.3480 

24  24  54.0 

7.960 

6 

14  32    8.42 

1-9880 

16  25  41.2 

114)78 

6 

16  12  15.96 

3.3603 

24  32  48.7 

7.868 

7 

14  34    4.86 

1.9483 

16  37  38.1 

114)19 

7 

16  14  81.19 

3.3674 

24  40  36.4 

7.737 

8 

14  36     1.62 

1.9487 

16  49  31.5 

11.860 

8 

16  16  46.85 

3.3647 

24  48  17.1 

7.610 

9 

14  37  58.70 

1.9641 

17     1  21.3 

11.799 

9 

16  19    2.95 

8.3710 

24  55  60.7 

7400 

10 

14  39  56.11 

1.9606 

17  13    7.4 

11.787 

10 

16  21  19.48 

3.9703 

25    3  17.0 

7.878 

11 

14  41  53.85 

IJ651 

17  24  49.7 

11.678 

11 

16  23  36.45 

8.3864 

25  10  36.0 

7.966 

12 

14  43  51.92 

1.0707 

17  36  28.1 

11.608 

12 

16  25  53.85 

3.3886 

25  17  47.7 

7.183 

13 

14  45  50.33 

1.0763 

17  48    2.6 

11.643 

13 

16  28  11.68 

3J008 

25  24  51.9 

74)01 

14 

14  47  49.08 

1.9821 

17  59  33.2 

IM76 

14 

16  30  29.94 

3.8080 

25  31  48.6 

6.880 

15 

14  49  48.18 

1.9679 

18  10  59.8 

11409 

15 

16  32  48.64 

3.S]6il 

25  38  37.5 

6.768 

16 

14  51  47.63 

1.9038 

18  22  22.3 

11.841 

16 

16  35    7.76 

3.3398 

25  45  18.7 

6.639 

17 

14  53  47.44 

1.9998 

18  33  40.7 

•    11.979 

17 

16  37  27.31 

3.8904 

25  61  62.1 

6401 

18 

14  55  47.61 

UM8 

18  44  55.0 

11.309 

18 

16  39  47.29 

341866 

25  58  17.6 

6.388 

19 

14  57  48.14 

34)118 

18  56    5.0 

11.180 

19 

16  42    7.70 

8.3486 

26    4  35.1 

6.896 

20 

14  59  49.03 

34)179 

19    7  10.6 

114)67 

20 

16  44  28.53 

3.3606 

26  10  44.6 

64)80 

21 

15     1  50.29 

34)941 

19  18  11.8 

10.989 

21 

16  46  49.77 

3.8676 

26  16  46.0 

6.064 

22 

15     3  51.92 

S4n08 

19  29    8.5 

10.907 

22 

16  49  11.43 

3.8646 

26  22  39.1 

6.816 

23 

15    5  53.92 

24)865 

19  40    0.7 

10-831 

23 

16  51  33.51 

3.3716 

26  28  23.9 

6-677 

24 

15    7  56.30 

34)496 

S.19  50  48.3 

10.761 

24 

16  53  56.01 

3J784 

S.26  34    0.3 

•^ 

XII- 


FEBRUARY,    1856. 


31 


GREENWICH    MEAN   TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

30 

31 

33 

33 

34 


Bight 


DUL 
forlm. 


DUt 
ftwlm. 


h.  m. 
16  53 
16  56 

16  58 

17  1 
17  3 
17  5 
17  8 
17  10 
17  13 
17  15 
17  18 
17  30 
17  33 
17  35 
17  37 
17  30 
17  33 
17  35 
17  37 
17  40 
17  43 
17  45 
17  47 
17^0 
17  53 


FRIDAY  29. 


S.36 
36 
36 
36 
86 
36 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
37 
87 
37 
37 
37 
37 
38 

S.38 


s. 

■. 

56.01 

9.S7B4 

18.93 

9.ien 

43.34 

3Joao 

5.96 

3^867 

30.08 

9.40M 

54.60 

9.4190 

19.53 

9.4186 

44.84 

9.498a 

10.54 

9.4816 

36.63 

9.4179 

3.09 

39.93 

9.4fl04 

57.14 

9.4606 

34.73 

9.4697 

53.66 

9-4687 

30.96 

94746 

49.61 

9.4808 

18.60 

9.4800 

47.93 

9.4917 

17.60 

94978 

47.60 

9.6037 

17.93 

94080 

48.56 

9.6189 

19.51 

94188 

50.75 

94983 

I  u 

34  0.3 
39  38.3 
44  47.8 
49  58.6 
55  0.7 
59  54.0 
4  38.4 
9  13.9 
13  40.4 
17  57.8 
33  6.0 

36  4.9 

39  54.5 
33  34.7 

37  5.4 

40  36.6 
43  38.1 
46  39.9 
49  33.0 

53  14.3 

54  46.7 
57  9.1 
59  31.4 

1  33.5 
3  15.4 


• 

6.687 
6.806 
6.958 
6.108 
4.903 
4.814 
4.000 
4417 
4.868 
4.918 


8.748 
8401 
8489 
8.979 
8.111 
9.940 
9.786 
9.093 
9460 
9.980 
9.190 
1.060 
1.T79 


Hour. 


Bight 


US. 
forlm. 


Bilt 
IbvliD. 


SATURDAY,  MARCH   1. 


Ol 


h.    Bt.    f.        I 
17  53  50.75 


S.88    3  15:41      1.T79 


PHASES  OF  THE  MOON. 


0  New  Moon,  . 
3)  Finit  Qaarter, 
O  Full  Moon,  . 
C  Last  Quarter, . 


5 
13 
80 
38 


h.    m. 
33  36.1 
14  11.7 

9  40.4 
13  41.5 


C  Perigee, 
C  Apogee, 


7 
33 


h. 

3.6 

7.0 


32 


FEBRUART,    1856. 


XIII, 


GREENWICH    MEAN 

TIME. 

^ 

LUNAR  DISTANCES. 

li 

8ter*fNta 

M 

P.L. 

P.L. 

P.L. 

P.L. 

•nd 

Noon. 

or 

mh 

or 

VP». 

or 

IXh. 

of 

PMltkML 

DUL 

DUL 

DUL 

Diff. 

O       1         M 

O       1          « 

O       1        « 

O        1          M 

1 

Regains 

w. 

98  65  38 

9641 

100  33  37 

9638 

102  12     1 

9606 

103  50  49 

9086 

Mm 

w. 

48  15  32 

SIW 

49  51  56 

9606 

51  28  45 

9676 

53     5  59 

9666 

Spica 

w. 

44  59  45 

9m 

46  30  46 

9691 

48    9  13 

9609 

49  48    5 

9588 

Sun 

E. 

65  10  16 

8001 

63  40    5 

9861 

62    9  30 

9009 

60  38  30 

9M8 

s 

Man 

W. 

61  18  40 

fHTT 

62  58  43 

96ar7 

64  39    5 

9618 

66  10  53 

9498 

Spica 

W. 

58    9    2 

M87 

59  50  33 

9466 

61  32  31 

9460 

63  14  55 

9481 

Antaiea 

W. 

13  16  19 

S804 

13  57  27 

9480 

15  39    8 

9467 

17  21  22 

9486 

Svn 

E. 

59  57  SO 

984* 

51  23  51 

9090 

49  49  57 

9B07 

48  15  38 

9766 

8 

Man 

W. 

74  50  43 

9409 

76  84  14 

9064 

78  18  12 

9866 

80    2  35 

9848 

Spica 

W. 

71  53  39 

9ne 

73  38  43 

9890 

75  24  14 

9809 

77  10  11 

9906 

Antaies 

W. 

25  59  40 

9198 

27  44  44 

9890 

29  SO  14 

9809 

31,  16  11 

9964 

Sun 

E. 

40  17  55 

9006 

38  41  14 

9661 

87    4    8 

9006 

35  26  42 

9060 

8 

Sun 

W. 

29  10  12 

9806 

SO  53  50 

9806 

82  87  26 

9409 

34  20  58 

9406 

a  Arietis 

E. 

49  14  53 

9186 

47  24  47 

9147 

45  35    0 

9M9 

43  45  35 

9T78 

Aldebana 

E. 

79  32  48 

9066 

77  41  30 

9004 

75  50  22 

9109 

73  59  26 

9111 

Saturn 

E. 

95  14  25 

9044 

93  22    0 

9061 

91  29  45 

9060 

89  37  42 

9000 

9 

Sun 

W. 

42  56  44 

9441 

44  39  20 

9461 

46  21  42 

9409 

48    3  49 

mi 

Jupiter 
a  Arietis 

W. 

23  S3    7 

9900 

25  21  34 

9908 

27    9  49 

9917 

28  57  51 

9997 

E. 

34  45  15 

99B0 

32  58  55 

9816 

81  18  19 

9860 

29  28  32 

9860 

Aldebaran 

E. 

64  48  30 

9166 

62  59  11 

9176 

61  10  11 

9199 

59  21  32 

9907 

Saturn 

E. 

80  20  41 

9114 

78  30    3 

9194 

76  39  41 

9186 

74  49  37 

9140 

PoUux 

E. 

108  26  59 

9108 

106  36    5 

9116 

104  45  29 

9196 

102  55  10 

tllT 

10 

Sun 

W. 

56  30  13 

9517 

58  10  35 

9561 

59  50  38 

9565 

61  80  21 

9080 

Jupiter 

W. 

37  54    9 

9984 

39  40  32 

9998 

41  26  35 

9811 

43  12  18 

S396 

Aldebaran 

E. 

50  24    2 

9900 

48  37  48 

9800 

46  52     1 

989B 

45    6  43 

9860 

Saturn 

E. 

65  44    8 

9916 

63  56    4 

9981 

62    8  22 

9946 

60  21     1 

9900 

Pollux 

E. 

93  48  11 

9909 

91  59  44 

9916 

90  11  42 

9380 

88  23  59 

t9tt 

11 

Sun 

W. 

69  43  46 

9007 

71  21  23 

9078 

72  58  39 

9080 

74  35  34 

S706 

Jupiter 

aPeffasi 

Aldebaran 

W. 

51  55  46 

9806 

53  39  24 

9418 

55  22  40 

MS 

57    5  35 

940 

W. 

43  45  26 

8066 

45  14  15 

8040 

46  43  38 

8016 

48  13  32 

9006 

E. 

36  28  18 

9479 

34  46  25 

9601 

33    5  13 

9683 

31  24  46 

9609 

Saturn 

E. 

51  30    5 

9841 

49  45    5 

9867 

48    0  29 

9876 

46  16  18 

9809 

Pollux 

E. 

79  30  47 

9819 

77  45  14 

9884 

76    0    4 

9849 

74  15  16 

9864 

Regulus 

E. 

116    5  17 

9898 

114  19  59 

9844 

112  35    3 

9860 

110  50  29 

9878 

19 

Sun 

W. 

82  34  43 

9186 

84    9  29 

9803 

85  43  53 

9819 

87  17  56 

9686 

Jupiter 
a  Pegasi 

W. 

65  34  43 

9090 

67  15  28 

9686 

68  55  52 

9661 

70  35  55 

9548 

W. 

55  47  58 

9041 

57  19  25 

9008 

58  50  56 

9B86 

60  22  SO 

9086 

Saturn 

E. 

37  41  47 

9486 

36    0  12 

9604 

34  19    4 

9694 

32  38  24 

9646 

Pollux 

E. 

65  36  44 

9441 

63  54    6 

9466 

62  11  51 

9471 

60  29  67 

9486 

Regulus 

E. 

102  13    9 

9449 

100  30  37 

9404 

98  48  33 

9480 

97    6  51 

9494 

13 

Sun 

W. 

95    3    3 

9018 

96  35    5 

9099 

98    6  47 

9044 

99  38  10 

9080 

aPe^an 

W. 

68    0    0 

9060 

69  31  16 

9066 

71    2  25 

9069 

72  33  25 

9060 

a  Anetis 

W. 

24  22  39 

9888 

25  55  20 

9861 

27  28  29 

9844 

29    2    0 

9089 

Pollux 

E. 

52    5  41 

9610 

50  25  50 

9674 

48  46  19 

9668 

47    7    7 

9009 

Regulus 

E. 

88  43  27 

9666 

87    3  46 

9581 

85  24  25 

9506 

83  45  23 

900O 

14 

Sun 

W. 

107  10  30 

8081 

108  40    4 

8044 

110    9  22 

8068 

111  38  23 

8011 

XIV. 
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GREENWICH    MEAN 

TIME. 

' 

LUNAR  DISTANCES. 

h 
« 

Sttf'f  Nn 

M 

P.L. 

P.L. 

P.L. 

P.L. 

mod 

Midnight. 

of 

XVh. 

or 

xvnD^ 

of 

XXIh. 

of 

PfMltioa 

DUL 

IMS: 

DUL 

DUL 

O        f          » 

O        1         If 

O       1         « 

O        1         if 

1 

Regulos 

w. 

105  30     3 

9MB 

107    9  49 

9640 

108  49  47 

9680 

110  30  18 

9619 

Man 

w. 

54  43  40 

96Sd 

56  91  47 

9616 

58    0  91 

9006 

59  39  99 

96T7 

Spioa 

w. 

51  97  S4 

aM4 

53    7    9 

9646 

54  47  90 

9636 

56  97  58 

9607 

Sun 

K 

59    7    6 

90M 

57  35  17 

9004 

56    3     3 

9864 

54  30  94 

9606 

s 

Mars 

W. 

•8     1     9 

sm 

69  49  59 

9400 

71  95    9 

9U1 

73    7  39 

9499 

Spiea 

W. 

64  57  46 

Mia 

66  41    4 

9800 

68  94  49 

9874 

70    9     1 

9860 

Antaiet 

W. 

19    4    5 

9417 

90  47  16 

9800 

99  30  56 

ant 

94  15    4 

9807 

Sun 

E. 

46  40  54 

9f789 

45    5  45 

9780 

43  30  11 

9781 

41  54  19 

9710 

8 

Man 

W. 

81  47  95 

9810 

83  39  41 

9818 

85  18  91 

9V0 

87    4  96 

9960 

Spica 

W. 

78  56  33 

9968 

80  43  90 

9961 

89  30  39 

9986 

84  18    8 

9916 

Antaiea 

W. 

33    9  34 

9979 

34  49  99 

9940 

36  36  36 

9988 

38  95  14 

9916 

Sun 

E. 

33  48  54 

9tU 

39  10  48 

9091 

30  39  93 

9610 

98  53  44 

9600 

8 

Sun 

W. 

36    4  95 

9410 

37  47  45 

9117 

39  SO  55 

9494 

41  13  55 

9489 

a  Ariotis 

E. 

41  56  34 

9194 

40    7  58 

9118 

38  19  50 

9986 

36  39  15 

9960 

Aldebaran 

E. 

79    8  44 

9190 

70  18  16 

9181 

68  98    4 

9141 

66  38    8 

9160 

Saturn 

£. 

87  45  50 

9in4 

85  54  11 

9064 

84    9  47 

9009 

89  11  36 

9100 

9 

Sun 

W. 

49  45  40 

9486 

51  97  15 

9497 

53    8  39 

9610 

54  49  39 

9698 

Jupiter 
a  Arietis 

W. 

30  45  39 

9987 

39  33  19 

9947 

34  90  99 

9960 

36    7  98 

9979 

E. 

97  44  49 

9486 

96     1  58 

9480 

94  90  99 

9540 

99  40  94 

9610 

Aldebaran 

E. 

57  33  15 

9398 

55  45  91 

9988 

53  57  50 

9966 

59  10  44 

9979 

Saturn 

£. 

79  59  59 

9169 

71  10  96 

9174 

69  91  90 

9186 

67  39  34 

9901 

Pollux 

E. 

101     5    8 

9180 

99  15  95 

9109 

97  96    0 

9176 

95  36  55 

9180 

10 

Sun 

W. 

63    9  44 

9806 

64  48  46 

9610 

66  97  97 

9096 

68    5  47 

9041 

Jupiter 

W. 

44  57  41 

9880 

46  49  44 

9864 

48  97  96 

9806 

50  11  47 

9888 

Aldebaran 

E. 

43  91  56 

9871 

41  37  40 

9804 

39  53  57 

9419 

38  10  49 

9446 

Saturn 

E. 

58  34    3 

9970 

56  47  98 

9301 

55     1  16 

9806 

53  15  98 

9896 

PoUux 

E. 

86  36  38 

9980 

84  49  38 

9978 

83    9  59 

9966 

81  16  42 

9808 

11 

Sun 

W- 

76  19    7 

9799 

77  48  18 

378B 

79  94    8 

9764 

80  59  36 

9770 

Jupiter 
a  Pegasi 
Aldebuan 

W. 

58  48    8 

9480 

60  30  19 

9476 

69  19    8 

9480 

63  53  36 

9604 

W. 

49  43  51 

9078 

51  14  31 

9006 

59  45  98 

9064 

54  16  38 

9046 

E. 

99  45    8 

9607 

98    6  99 

9640 

96  98  34 

9008 

94  51  51 

9708 

Saturn 

E. 

44  39  39 

9410 

49  49  19 

9490 

41    6  18 

9440 

39  93  49 

9486 

Pollux 

E. 

79  30  49 

9880 

70  46  46 

9806 

69    3    3 

9410 

67  19  43 

9496 

Regulua 

E. 

109    6  16 

9880 

107  99  95 

9404 

105  38  56 

9410 

103  55  48 

9484 

13 

Sun 

W. 

88  51  38 

9861 

90  95    0 

9807 

91  58     1 

9868 

93  30  49 

9606 

Jupiter 
aPegasi 

W. 

79  15  37 

9861 

73  54  58 

9606 

75  33  59 

9811 

77  19  39 

9096 

W. 

61  54     5 

9086 

63  95  39 

9088 

64  57  10 

9041 

66  98  37 

9046 

Saturn 

E. 

30  58  13 

9607 

99  18  33 

9601 

97  39  96 

9616 

96    0  59 

9040 

Pollux 

E. 

58  48  94 

9909 

57    7  13 

9616 

55  96  99 

9681 

53  45  59 

9646 

Regulua 

E. 

95  95  99 

9000 

93  44  98 

9698 

99     3  47 

9686 

90  93  97 

9068 

13 

Sun 

W. 

101     9  14 

9078 

109  40    0 

9966 

104  10  98 

8009 

105  40  38 

8017 

aPegasi 

W. 

74    4  i7 

9870 

75  35    0 

9066 

77    5  32 

9908 

78  35  54 

8001 

a  Arietia 

W. 

30  35  46 

9894 

39     9  43 

9819 

33  43  46 

9617 

35  17  52 

9816 

Pollux 

E. 

45  98  15 

9616 

43  49  41 

9030 

49  11  26 

9643 

40  33  29 

9050 

Regulua 

E. 

89    6  40 

9098 

80  98  16 

9680 

78  50  10 

9010 

77  12  21 

9003 

14 

Sun 

W. 

113    7    8 

8084 

114  35  37 

8006 

116     3  49 

8110 

117  31  46 

8199 

34 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

h 

Star's  Nama 

P.Ii. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

nihu 

of 

Vlh. 

of 

rxh. 

J!L 

^1 

PodtioiL 

DHL 

Biff. 

IMS: 

no. 

O      1        u 

O       1         H 

O      1        u 

O       f        « 

14 

aPe^i 

a  Arietis 

W. 

80    6    6 

WIO 

81  36    6 

8091 

83    6  62 

8080 

84  36  27 

8041 

W. 

36  62    0 

S810 

38  26     7 

9616 

40    0  11 

9891 

41  34  11 

9BS6 

PoUux 

E. 

38  56  60 

9680 

37  18  29 
73  67  37 

9683 

36  41  26 

9606 

34    4  38 

9107 

ReguluB 

E. 

76  34  60 

W76 

9668 

72  20  41 

9701 

70  44    2 

9I1S 

16 

Sun 

W. 

118  69  29 

tm 

120  26  67 

8M7 

121  64  10 

8160 

123  21    9 

8100 

a  Arietis 

W, 

49  22  41 

S86B 

60  56    0 

9819 

62  29  11 

9866 

64    2  13 

9673 

Aldebaran 

W. 

19  66    6 

S9I3 

21  21     0 

8164 

22  47  62 

8196 

24  16  31 

8006 

Pollux 

E. 

26    4  48 

9768 

24  29  38 

9fm 

22  64  43 

9799 

21  20    3 

9804 

Reffulus 

E. 

62  44  44 

9771 

61     9  38 

9783 

69  34  46 

9708 

68    0    9 

9804 

Mars 

E. 

116  43    7 

9fIS7 

114    a  36 

9807 

112  34  16 

98n 

111     0  10 

9096 

Spica 

E. 

116  46  26 

9768 

116  11     9 

«n4 

113  30    7 

9784 

112     1  18 

9704 

16 

a  Arietis 

W. 

61  46  13 

9900 

63  17  22 

9014 

64  49  23 

9031 

66  21  16 

9097 

Aldebaran 

W. 

31  40  33 

1099 

33  10  19 

8016 

34  40  12 

8011 

36  10  11 

8000 

Satani 

W. 

16  46  61 

9076 

17  14  31 

80U 

18  43  49 

8094 

20  13  32 

8806 

Rtigultts 

E. 

60  10  27 

9854 

48  37    9 

9884 

47    4    4 

9874 

46  31  12 

9888 

Mars 

E. 

103  12  42 

9679 

101  39  47 

9880 

100    7    2 

9868 

98  34  28 

9807 

Spica 

E. 

102  36  60 

9841 

104  10  26 

98B0 

101    3  27 

i8ao 

99  30  16 

9897 

17 

a  Arietis 

W. 

73  68  28 

9883 

76  29  29 

9067 

77    0  23 

9978 

78  31    9 

9080 

Aldebaran 

W. 

43  40  28 

9006 

46  10  30 

8010 

46  40  30 

8019 

48  10  28 

9016 

Saturn 

W. 

27  46  24 

9861 

29  16    0 

9681 

30  46  37 

9961 

32  17  13 

98B9 

ReguluB 

E. 

37  49  46 

9838 

36  18    4 

9988 

34  40  34 

984B 

33  16  16 

9066 

Mais 

E. 

90  64    7 

9088 

89  22  30 

9840 

87  61    2 

9046 

86  19  42 

90SS 

Spica 

E. 

91  46  61 

9806 

90  14  40 

9913 

88  42  37 

9990 

87  10  44 

90S7 

18 

a  Arietis 

W. 

86    3     3 

8010 

87  33    3 

8016 

89    2  66 

9091 

90  32  43 

wm 

Aldebaran 

W. 

66  39  24 

9080 

67     9    0 

8088 

68  38  32 

8087 

60    7  69 

8000 

Saturn 

W. 

39  49  37 

9886 

41  19  55 

9880 

42  50    9 

8003 

44  20  19 

8006 

Mars 

E. 

78  46    0 

98BS 

77  14  26 

9968 

76  43  58 

9808 

74  13  37 

9888 

Spica 

E. 

79  33  23 

9866 

78    2  18 

9966 

76  31  21 

9970 

76    0  31 

9976 

19 

Aldebaran 

W. 

67  34  14 

8057 

69    8  16 

8060 

70  32  14 

9064 

72     1    8 

8068 

Saturn 

W. 

61  60     1 

8094 

63  19  44 

8088 

64  49  22 

8038 

66  18  67 

8006 

PoUux 

W. 

23  22  33 

8006 

24  52  36 

8810 

26  22  36 

8014 

27  69  31 

8018 

Mars 

E. 

66  43  22 

8039 

66  13  37 

8096 

63  43  57 

8080 

62  14  22 

8n4 

Spica 

E. 

67  28  02 

8001 

66  67  51 

8006 

64  27  46 

8011 

62  67  47 

8016 

Antares 

E. 

113  20  66 

9886 

111  60  41 

8009 

110  20  31 

8007 

108  60  27 

8019 

20 

Aldebaran 

W. 

79  24  33 

8084 

80  63    2 

8067 

82  21  27 

8090 

83  49  49 

8008 

Saturn 

W. 

63  46  44 

8069 

66  14  63 

8064 

66  43  59 

8066 

68  13    0 

8000 

Pollux 

W. 

36  20  59 

8086 

36  60  28 

8088 

38  19  53 

8043 

39  49  14 

8044 

Mars 

E. 

54  47  39 

8069 

63  18  31 

8066 

51  49  28 

8060 

60  20  29 

8068 

Spica 

E. 

56  29  12 

8086 

53  69  44 

8089 

62  30  20 

8043 

61     1     1 

8047 

Antares 

E. 

101  21  26 

8081 

99  61  52 

8084 

98  22  22 

8080 

96  62  67 

8041 

21 

Aldebaran 

W. 

91  10  44 

8106 

92  38  44 

8110 

94    6  42 

8113 

96  34  37 

8114 

Saturn 

w. 

76  37  18 

8074 

77    6  69 

8076 

78  34  38 

8078 

80    3  14 

8000 

Pollux 

w. 

47  16    9 

8066 

48  44  10 

8060 

60  13    9 

8063 

61  42    6 

8004 

Mars 

E. 

42  66  27 

8076 

41  27  48 

8079 

39  59  13 

8083 

38  30  41 

8068 

Spica 

E. 

43  35  28 

8068 

42    6  33 

8066 

40  37  41 

8066 

39    8  62 

8071 

Antares 

E. 

89  26  45 

8066 

87  57  41 

8066 

86  28  40 

8060 

84  69  43 

8009 

22 

Aldebaran 

W. 

102  53  32 

3194 

104  21  12 

8197 

106  48  49 

8199 

107  16  94 

8190 

XVI. 
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" 

GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

Ster^fNu 

M 

P.L. 

P.L. 

P.  I. 

P.L. 

ftnd 

PfMltiOIL 

Midnight. 

of 
DIff. 

XVh. 

of 
Diff. 

xvmh. 

of 
Diff. 

XXIh. 

of 
IMC 

14 

a  Pe^fasi 

w. 

O        1         It 

86    4  49 

8009 

O        1         M 

87  33  68 

806J 

O       1         II 

89    2  54 

8078 

O        1          M 

90  31  37 

8084 

a  Ariatis 

w. 

43    8    6 

38S0 

44  41  55 

9886 

46  15  38 

9841 

47  49  13 

9848 

PoUux 

E. 

32  28    8 

7119 

30  51  53 

2789 

29  15  55 

9744 

27  40  13 

9760 

ReguloB 

£. 

69     7  39 

fn» 

67  31  32 

9W7 

65  55  41 

9748 

64  20    5 

1980 

15 

Son 

W. 

124  47  55 

8181 

126  14  27 

8108 

127  40  45 

8904 

129    6  50 

8914 

a  Arietis 

W. 

56  35     7 

38B0 

57    7  52 

98B7 

58  40  28 

9004 

60  12  65 

8001 

Akiebanii 

W. 

25  43  46 

8079 

27  12  30 

8064 

28  41  36 

8041 

30  10  58 

8080 

Pollux 

E. 

19  45  40 

3816 

18  11  33 

9898 

16  37  42 

9841 

15.  4    7 

9866 

ReguloB 

E. 

56  25  46 

381f 

54  51  37 

9896 

53  17  41 

9886 

51  43  58 

i8a 

Mars 

E. 

109  26  16 

9888 

107  52  35 

9846 

106  19    6 

9864 

104  45  48 

9868 

Spica 

E. 

110  26  42 

9804 

108  62  19 

9814 

107  18    9 

9894 

105  44  11 

8889 

16 

a  Arietb 

W. 

67  52  59 

9888 

69  24  35 

9019 

70  56     1 

9840 

72  27  18 

9084 

Aldebaran 

W. 

37  40  12 

8007 

39  10  16 

8007 

40  40  20 

8006 

42  10  25 

ooorr 

Saturn 

w. 

21  43  35 

9807 

23  13  52 

9000 

24  44  17 

9886 

26  14  48 

9081 

Regulus 

E. 

43  58  31 

9809 

42  26    2 

9001 

40  63  45 

9011 

39  21  40 

9090 

MaiB 

E. 

97    2    5 

9004 

95  29  51 

9019 

93  57  47 

9019 

92  25  52 

9097 

Spica 

E. 

97  57  14 

9878 

96  24  24 

9888 

94  51  43 

9001 

93  19  12 

9908 

17 

a  Arietis 

W. 

80     1  47 

9088 

81  32  17 

9009 

83    2  40 

9008 

84  32  55 

8004 

Aldebaran 

W. 

49  40  22 

8018 

51  10  13 

8091 

52  40    0 

8098 

54    9  44 

8090 

Saturn 

W. 

33  47  48 

9086 

35  18  20 

9987 

36  48  49 

9980 

38  19  15 

9008 

Regulus 

E. 

31  44  10 

9987 

30  13  16 

9077 

28  42  35 

9087 

27  12    6 

9000 

Mara 

E. 

84  48  30 

9000 

83  17  26 

9066 

81  46  30 

9071 

80  15  41 

9077 

Spica 

E. 

85  38  59 

9084 

84     7  23 

9M0 

82  35  55 

90M 

81    4  35 

9068 

18 

a  Arietis 

W. 

92    2  24 

8089 

93  31  57 

8087 

95     1  24 

8oa 

96  30  44 

oocr 

Aldebaran 

W. 

61  37  23 

8018 

63    6  42 

8047 

64  35  57 

8061 

66     5     7 

8064 

Saturn 

W. 

45  50  24 

8000 

47  20  26 

8014 

48  50  22 

8017 

50  20  14 

8091 

Man 

E. 

72  43  22 

8008 

71  13  13 

8008 

69  43  10 

8013 

68  13  13 

8018 

Spica 

E. 

73  29  48 

9081 

71  59  12 

9088 

70  28  42 

9809 

68  58  19 

9007 

19 

Aldebaran 

W. 

73  29  57 

8071 

74  58  42 

80T4 

76  27  23 

8078 

77  56     0 

8081 

Saturn 

W. 

57  48  26 

8088 

59  17  53 

8849 

60  47  13 

8046 

62  16  30 

8047 

Pollux 

W. 

29  22  21 

8099 

30  52     6 

8090 

32  21  47 

8038 

33  51  25 

8031 

Mara 

E. 

60  44  52 

8088 

59  15  27 

8oa 

57  46     7 

8046 

56  16  51 

8040 

Spiea 

E. 

61  27  53 

8090 

59  58     5 

8091 

58  2B  22 

8098 

56  58  44 

8089 

Antareo 

E. 

107  20  29 

8016 

105  50  36 

80OO 

104  20  48 

8094 

102  51     5 

8097 

30 

Aldebaran 

W. 

85  18    7 

8006 

86  46  22 

8009 

88  14  33 

8109 

89  42  40 

8106 

Saturn 

W. 

69  41  59 

8064 

71  10  53 

8066 

72  39  44 

8068 

78    8  33 

8079 

Pollux 

W. 

41  18  32 

8017 

42  47  46 

8060 

44  16  57 

8063 

45  46    4 

8066 

Mara 

E. 

48  51  34 

8066 

47  22  42 

8089 

45  53  54 

8om 

44  25    0 

8078 

Spiea 

E. 

49  31  46 

8060 

47    2  35 

8064 

46  33  29 

8067 

45    4  27 

8000 

Antares 

E. 

95  23  35 

8044 

93  54  17 

8047 

92  25     3 

8060 

90  55  52 

8068 

21 

Aldebaran 

W. 

97    2  29 

8117 

98  30  18 

8119 

99  58    5 

3190 

101  25  50 

8198 

Saturn 

W. 

81  31  48 

8089 

83     0  20 

8084 

84  28  49 

8085 

85  57  17 

8687 

Pollux 

W. 

53  10  59 

8066 

54  39  51 

8088 

56     8  40 

8080 

57  37  28 

8070 

Man 

E. 

37    2  11 

8086 

35  33  44 

8088 

34     5  20 

8001 

32  36  59 

8009 

Spica 

E. 

37  40     7 

8078 

36  11  25 

8076 

34  42  45 

8918 

33  14  10 

8081 

Antaree 

E. 

83  30  47 

8064 

82     1  63 

8066 

80  33    2 

8066 

79    4  13 

8060 

23 

Aldebaran 

W. 

108  43  58 

3181 

110  11  30 

8183 

111  39    0 

8188 

113    6  29 

8184 

36 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

23 

Star's  Nams 

P.  L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

mh 

of 

Vlh. 

of 

ixi*. 

of 

Posltkni. 

DUL 

DUL 

DUL 

ns. 

Saturn 

W. 

O        1          M 

87  25  43 

8087 

O        1         II 

88  54    9 

8087 

O        1         11 

90  22  34 

8088 

O        1         N 

91  50  58 

8080 

Pollux 

W. 

59    6  14 

8079 

60  34  58 

8079 

62    3  42 

8078 

63  32  25 

80» 

ReffuluB 

w. 

22  44  52 

8131 

24  12  24 

8196 

25  40    2 

8191 

27    7  46 

8in 

Man 

E. 

31     8  40 

8096 

29  40  24 

8096 

28  12  10 

8090 

26  43  59 

8101 

Spica 

E. 

31  45  38 

8068 

30  17    8 

8086 

28  48  40 

8087 

27  20  15 

8000 

Antares 

£. 

77  35  25 

8070 

76    6  38 

8071 

74  37  53 

8079 

73    9    9 

8079 

33 

Saturn 

W. 

99  12  45 

8091 

100  41     6 

8091 

102    9  27 

8090 

103  37  49 

8088 

Pollux 

W. 

70  55  53 

8078 

72  24  36 

8079 

73  53  20 

8071 

75  22    5 

8070 

ReguluB 

W. 

34  27  32 

8101 

35  55  40 

8098 

37  23  52 

8096 

38  62    7 

8009 

Antares 

E. 

65  45  34 

8078 

64  16  51 

8079 

62  48    7 

8070 

61  19  21 

8000 

Venus 

E. 

114  42    7 

8A06 

113  22  56 

8866 

112    3  44 

8664 

110  44  30 

8iS8 

34 

Saturn 

W. 

111    0    2 

80S1 

112  28  35 

8079 

113  57  10 

8076 

115  25  50 

aoTS 

Pollux 

W. 

82  46  18 

8060 

84  15  17 

8097 

85  44  19 

8064 

87  13  25 

8061 

Regulus 

W. 

46  14  18 

8077 

47  42  56 

8078 

49  11  38 

8069 

50  40  25 

8066 

Antares 

E. 

53  55    3 

8060 

52  26     5 

8066 

50  57    2 

8064 

49  27  56 

8061 

a  AquilflB 

E. 

103    6  34 

8846 

101  54    0 

8989 

100  41  13 

8990 

99  28  14 

8811 

Venus 

E. 

104    7  47 

8640 

103  48  17 

8646 

101  28  43 

8649 

100    9    5 

8087 

dS 

Pollux 

W. 

94  40    8 

8098 

96    9  46 

8099 

97  39  31 

8017 

99    9  23 

8011 

Regulus 

W. 

58    5  45 

8040 

59  35    8 

8084 

61     4  38 

8098 

62  34  16 

8099 

Antares 

E. 

42     1  12 

8098 

40  31  34 

8098 

39     1  50 

8018 

37  32    0 

8011 

a  AquilflB 

E. 

93  20  53 

8866 

92    6  59 

8868 

90  52  57 

8868 

89  38  49 

8840 

Venus 

E. 

93  29  38 

8619 

92    9  27 

8605 

90  49    8 

8499 

89  28  43 

8498 

Sun 

E. 

130  11  33 

8496 

128  49  46 

8419 

127  27  51 

8419 

126     5  48 

8408 

26 

Regulus 

W. 

70    4  34 

9986 

71  35    6 

9676 

73    5  49 

9907 

74  36  43 

9998 

Mars 

W. 

16  46  38 

8016 

18  16  32 

9998 

19  46  47 

9983 

21  17  21 

9868 

Spica 

W. 

16    4  45 

8017 

17  34  37 

8009 

19    4  47 

9988 

20  35  15 

9976 

Antares 

E. 

30    0  43 

9077 

28  30     1 

9968 

26  59     8 

9960 

25  28    5 

9961 

Venus 

E. 

82  44  33 

8469 

81  23  15 

8449 

80     1  46 

8483 

78  40    7 

8498 

a  AquilflB 

E. 

83  26  49 

8897 

82  15  15 

8894 

80  57  38 

8898 

79  43    0 

8899 

Son 

E. 

119  13  23 

8864 

117  50  25 

8868 

116  27  15 

8844 

115     3  54 

8889 

37 

Regulus 

W. 

82  14  18 

9906 

83  46  30 

9894 

85  18  57 

9883 

86  51  38 

9870 

Mars 

W. 

28  54  35 

9900 

30  26  54 

9887 

31  59  30 

9878 

33  32  23 

9868 

Spica 
Venus 

W. 

28  U  36 

9911 

29  43  41 

9890 

31   16     1 

9886 

32  48  38 

9878 

E. 

71  48  53 

8867 

70  25  59 

8864 

69    2  50 

S849 

67  39  27 

8898 

a  Aquile 

E. 

73  29  55 

8869 

72  15  26 

8888 

71     1     3 

8844 

69  46  46 

8889 

Sun 

E. 

108    4    0 

8976 

106  39  20 

8968 

105  14  25 

8949 

103  49  14 

8980 

38 

Regulus 

E. 

94  39  10 

9604 

96  13  33 

9790 

97  48  14 

9776 

99  23  14 

9780 

Mars 

W. 

41  21  28 

9786 

42  56  15 

9770 

44  31  22 

9764 

46     6  50 

9788 

Spica 
Venus 

W 

40  36     8 

9804 

42  10  32 

9788 

43  45  16 

9779 

45  20  21 

9768 

E. 

60  38  33 

8k7 

69  13  31 

8949 

57  48  12 

8996 

56  22  34 

8910 

a  AquilflB 

E. 

63  37  50 

8916 

62  24  45 

8983 

61  11  68 

8064 

50  59  33 

8978 

Sun 

E. 

96  39  15 

8168 

95  12  22 

8148 

93  45  10 

8181 

92  17  38 

81U 

29 

Regulus 

W. 

107  23  22 

90B1 

109    0  28 

9664 

110  37  56 

96€7 

112  15  47 

9880 

Mars 

W. 

54     9  35 

9666 

55  47  16 

9688 

57  25  21 

9690 

59    3  50 

9601 

Spica 

W. 

53  20  56 

9676 

54  58    9 

9668 

56  35  45 

9641 

58  13  44 

9S» 

Venus 

E. 

49    9  33 

8197 

47  41  56 

8110 

46  13  58 

8099 

44  45  39 

8074 

a  Aquil« 

R. 

54     4  34 

4166 

52  55  25 

4904 

51  47    3 

4961 

50  39  34 

4899 

Sun 

E. 

84  54  52 

8098 

83  25  14 

8009 

81  55  13 

9991 

80  24  49 

9871 

XVIII. 
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LUNAR  DISTANCES. 

23 

8«ar*f  Nai 

Dt 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

or 

XVh- 

of 

iviiiii. 

or 

XXIb. 

or 

Poiltioa 

DUL 

DIff. 

DUL 

DUL 

Satura 

w. 

93  19  2*1 

8090 

O         1           M 

94  47  43 

8001 

O        1         II 

96  16    4 

8001 

O       1        « 

97  44  24 

8001 

Pollux 

w. 

65     I     7 

ao7s 

66  29  49 

8074 

67  58  30 

8074 

69  27  11 

8078 

Regains 

w. 

28  35  35 

SI  14 

30    3  28 

8110 

31  31  26 

8107 

32  59  27 

8104 

Mare 

E. 

25  15  51 

SIM 

23  47  46 

8106 

22  19  46 

8111 

20  51  50 

8114 

Spies 

E. 

25  51  53 

son 

24  23  34 

8006 

22  55  19 

8006 

21  27    7 

8101 

Antares 

E. 

71  40  25 

SOTS 

70  11  42 

8078 

68  42  59 

SOTS 

67  14  17 

SOIS 

83 

Saturn 

W. 

105    6  13 

S088 

106  34  37 

8006 

106    3    4 

8065 

109  31  32 

8068 

Pollux 

W. 

76  50  51 

soos 

78  19  39 

8067 

79  48  29 

8005 

81  17  22 

8009 

Regultts 

W. 

40  20  26 

sooo 

41  48  48 

8067 

43  17  14 

8068 

44  45  44 

8000 

Antares 

E. 

59  50  34 

S068 

58  21  45 

8006 

56  52  53 

8064 

55  23  59 

8009 

VenuB 

E. 

109  25  15 

SMO 

108    5  57 

8flff7 

106  46  36 

8555 

105  27  13 

8559 

24 

Saturn 

W. 

116  54  32 

SOTl 

118  23  17 

8067 

119  52    7 

8064 

121  21     1 

8080 

Pollux 

W. 

88  42  35 

S047 

90  11  50 

SOIS 

91  41  10 

8086 

93  10  36 

8088 

Regulus 

W. 

52     9  17 

SOOO 

53  38  15 

8006 

55    7  19 

8051 

56  36  29 

8046 

AntaroB 

E. 

47  58  45 

S0I7 

.  46  29  30 

8049 

45    0    9 

8086 

43  30  43 

8084 

a  Aquile 

£. 

98  15    5 

SOOl 

97     1  46 

8601 

95  48  17 

8889 

94  34  39 

8874 

Venus 

E. 

98  49  22 

soss 

97  29  34 

saao 

96    9  41 

8094 

94  49  43 

8517 

25 

Pollux 

W. 

100  39  22 

SOOO 

102    9  29 

9007 

103  39  45 

9001 

105  10    9 

9889 

Regulna 

W. 

64    4    2 

soie 

65  33  55 

8000 

67    3  58 

SOOO 

68  34  11 

9999 

Antares 

E. 

36    2     1 

SOOO 

84  31  54 

9008 

33     1  39 

9809 

31  31  16 

9964 

a  Aquilo 

E. 

88  24  34 

SS41 

87  10  14 

8086 

85  56  49 

8689 

84  41  20 

8830 

Venus 

E. 

88    8  11 

S405 

86  47  30 

8476 

85  26  39 

8470 

84    5  41 

8001 

Sun 

E. 

124  43  38 

ssoe 

123  21  19 

8860 

121  58  50 

8860 

120  36  11 

8879 

26 

Regains 

W. 

78    7  49 

9MB 

77  30    7 

9086 

79  10  38 

9036 

80  42  21 

9017 

Mare 

W. 

22  48  13 

9S0A 

24  19  22 

9041 

25  50  49 

9097 

27  22  33 

9018 

Spica 

W. 

22     5  59 

9009 

23  36  59 

9060 

25    8  15 

9086 

26  39  48 

9034 

Antares 

E. 

23  56  51 

9Ma 

22  25  26 

988S 

20  53  49 

9094 

19  22    0 

9918 

Venus 

E. 

77  18  17 

S419 

75  56  16 

8401 

74  34     1 

8801 

73  11  34 

8879 

a  Aquils 

E. 

78  28  21 

8698 

77  13  43 

8893 

75  59    5 

8835 

74  44  29 

8838 

Sun 

E. 

113  40  21 

SS93 

112  16  36 

8811 

110  52  37 

8800 

109  28  25 

8966 

27 

Regulus 

W. 

88  24  35 

9856 

89  57  48 

964S 

91  31  18 

9681 

93     5    5 

9616 

Mare 

W. 

35    5  35 

9B4S 

36  39    5 

9B80 

38  12  54 

9616 

39  47     1 

9801 

Spica 
Venus 

W. 

34  21  32 

9600 

35  54  44 

9645 

37  28  14 

9631 

39    2    2 

9618 

E. 

66  15  49 

8814 

64  51  54 

SSOI 

63  27  44 

8967 

62    3  17 

8379 

a  Aquils 

E. 

68  33  37 

8800 

67  18  37 

8671 

66    4  48 

8664 

64  51  12 

8606 

Sun 

E. 

102  23  47 

8938 

100  58    4 

890O 

99  32    5 

8194 

98    5  49 

8178 

28 

Regulus 

W. 

100  58  34 

9745 

102  34  14 

9799 

104  10  15 

9718 

105  47  38 

9607 

Mare 

W. 

47  42  39 

9799 

49  18  49 

9705 

50  55  22 

9060 

52  32  17 

9679 

Spica 
Venus 

W. 

46  55  46 

9741 

48  31  31 

9795 

50    7  38 

9700 

51  44    6 

9603 

E. 

54  66  37 

8104 

53  30  21 

8178 

52    3  46 

8161 

50  36  50 

8148 

a  Aquils 

E. 

58  47  32 

4000 

57  35  59 

40S0 

56  24  55 

4079 

55  14  26 

4110 

Sun 

E. 

90  49  47 

8008 

89  21  35 

8061 

87  53    2 

8664 

86  24    8 

8046 

29 

Regulus 

W. 

113  54     1 

9618 

115  32  38 

9006 

117  11  39 

9078 

118  51     4 

9500 

Mare 

w. 

60  42  44 

9068 

62  22     3 

9064 

64     1  47 

9545 

65  41  57 

9537 

Spica 
Venus 

w. 

59  52    8 

9000 

61  30  56 

9066 

63  10    8 

9560 

64  49  45 

9551 

E. 

43  16  58 

8097 

41  47  56 

S040 

40  18  33 

809^2 

38  48  48 

8065 

a  Aquils 

E. 

49  53    2 

4804 

48  27  35 

4474 

47  23  20 

4569 

46  20  22 

4606 

Sun 

E. 

78  54     1 

9994 

77  22  50 

9BS4 

75  51  14 

9014 

74  19  13 

9604 

38 
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i 


Sat 
Sun. 
Mod. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat 

Sun. 

Mod., 

Tues. 

Wed. 
Thur. 
Fri. 

Sat 
Sun. 
Mod. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 
Mon. 

Tues. 


10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


THE  surra 


Bight 


h.     m.      f. 

22  50  25.89 
22  54  10.06 

22  57  53.77 

23  1  37.01 
23  5  19.81 
23    9    2.20 

23  12  44.17 
23  16  25.77 
23  20    6.98 

23  23  47.84 
23  27  28.; 
23  31    8.54 

23  34  48.42 
23  38  28.05 
23  42    7.39 

23  45  46.49 
23  49  25.36 
23  53    4.05 

23  56  42.56 
0  0  20.94 
0    3  59.16 

0  7  37.28 
0  11  15.35 
0  14  53.34 

0  18  31.30 
0  22  9.27 
0  25  47.24 


29  25.27 
33  3.32 
36  41.46 
40  19.71 


0  43  58.05 


TMLtn 
Ihoar. 


9.852 
9.832 
9.812 

9.294 
9,277 
9.259 

9.248 
9.227 
9.211 

9.197 
9.183 
9.170 

9.157 
9.146 
9.186 

9.126 
9.117 
9.109 

9.108 
9.098 
9.092 

9.068 
9.086 
9.084 

9.084 
9.064 
9.086 

9.087 
9.090 
9.094 
9.097 

9.102 


Appanni 


S.  7  23  2§.5 
7  0  35.5 
6  37  35.4 

6  14  29.6 
5  51  18.6 
5  28    2.9 

5  4  42.7 
4  41  18.5 
4  17  50.8 

3  54  19.9 
3  30  46.3 
3    7  10.5 

2  48  33.5 
2  19  53.0 
1  56  12.4 

1  32  30.8 
1  8  48.7 
0  45    6.7 

S.  0  21  24.8 

N.  0    2  16.5 

0  25  57.0 

0  49  36.3 

1  13  13.9 

1  36  49.7 

2  0  23.2 
2  23  54.3 

2  47  22.4 

3  10  47.4 
3  34    8.8 

3  57  26.3 

4  20  39.7 

N.  4  43  48.3 


DULfbr 
1  hoar. 


67.12 
67.38 
67.64 

57.85 
58.06 
58.25 

58.44 
58.59 
58.74 

58.84 
58.95 
59.04 

59.18 
59.17 


59.24 
59.27 
59.26 

59.25 
59.21 
59.17 

59.11 
59.05 
58.96 

58.86 
58.74 
58.61 

58.47 
58.82 
58.15 
57.97 

57.77 


dkmeCer. 


6  10.22 

6  9.97 

6  9.71 

6  9.45 

6  9.19 

6  8.93 

6  8.67 

6  8.41 

6  .8.16 


7.90 
7.64 

7.38 


6  7.11 

6  6.84 

6  6.58 

6  6.31 

6  6.05 

6  5.78 

6  5.52 

6  5.25 

6  4.98 

6  4.70 
4.42 

6  4.14 


3.85 
3.57 
6    3.29 


3.00 
2.71 
2.43 
2.15 


16     1.87 


Sidenal 
Tfane 
of  the 


•meter 
pMihig 

the 
M«rld- 


65.39 
65.32 
65.25 

65.18 
65.12 
65.06 

65.00 
64.94 
64.89 

64.85 
64.80 
64.76 

64.71 
64.67 
64.64 

64.60 
64.57 
64.54 

64.52 
64.50 
64.48 

64.47 
64.45 
64.47 

64.47 
64.47 
64.47 

64.46 
64.46 
64.47 
64.48 

64.50 


XqOBtlOllOlf 

Thne, 

tobt 
addtdto 
Apparent 

Tmu. 


12  30.23 
12  17.87 
12  5.07 

11.51.80 
11  38.08 
11  23.96 

11  9.42 
10  54.49 
10  39.19 

10  23.53 

10    7.54 

9  51.21 

9  34.59 
9  17.71 
9    0.54 

8  43.13 
8  25.51 
8    7.70 

7  49.72 
7  31.57 
7  13.28 

6  54.90 
6  36.45 
6  17.95 

5  59.41 
5  40.88 

5  22.34 

6  3.87 
4  45.42 
4  27.05 
4    8.79 


3  50.63  0.754 


for 


0.606 
0.525 
0.545 

0.568 
0.580 
0.597 

0.614 
0.680 
0.645 

0.660 
0.678 
0.686 

0.699 
0.710 
0.721 

0.780 
0.789 
0.747 

0.758 
0.759 
0.764 

0.769 
0.770 
0.770 

0.771 
0.771 
0.770 

0.769 
0.767 
0.768 
0.759 


Non.— Jtffoii  ThiM  of  the  BemkUamater  paning  maj  be  flnmd  by  tubtiactlng  Os.18  ftom  the  Sidereal  Time. 
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AT  GREENWICH  MEAN 

NOON. 

THE  SUN^S 

t 

1 

1 

1 

Eqoftttonof 
tob0 

Mean 
Tinu. 

DUL 

for 

Ihour. 

Bktoraa 
TtaM. 

Appartni 

DULte 
Ibour. 

Appartnt 

IMff.for 
1  hour. 

Sat. 
Sim. 
Mon. 

1 

2 
8 

22  50  28.95 
22  54    8.15 
22  57  51.90 

f. 

9.S62 
t.882 
9.S12 

S.  7  28  41.4 
7  00  47.2 
6  87  46.9 

57.12 
67.88 
67jf4 

12  ai).84 

12  17.98 
12    5.18 

B. 

0JM)5 
0JS25 
0JS45 

22  87  53.61 
22  41  50.17 
22  45  46.72 

Tues. 
Wed. 
Tliur. 

4 
5 
6 

28     1  85.18 
28    5  18.02 
28    9    0.45 

9.394 
9.2r7 
9.2S9 

6  14  40.9 
5  51  29.8 
5  28  18.9 

57.85 
584)6 
58.25 

11  51.91 
11  88.19 
11  24.07 

0.563 
0.580 
0.697 

22  49  43i27 
22  58  39.83 
2g,57  36.38 

Fri. 
Sat 
Sm. 

7 
8 
9 

28  12  42.46 
28  16  24.10 
28  20    5.85 

9.248 
9.227 
9.211 

5    4  53.5 
4  41  29.1 
4  18     1.2 

58.44 
58.59 
58.74 

11     9.58 
10  54.61 
10  89.81 

0.614 
0.680 
0.645 

23     1  32.98 
28    5  29.49 
28    9  26.04 

Mod. 
Tuea. 
Wed. 

10 
11 
12 

28  28  46J25 
28  27  26.81 
28  81     7.04 

9.197 
9.188 
9.170 

8  54  80.1 
8  80  56.8 
3    7  20.2 

58.84 
58.95 
59.04 

10  28.65 

10    7.66 

9  51.88 

0.660 
0.678 
0.686 

23  13  22.60 
28  17  19.15 
28  21  15.71 

Thur. 
FrL 

Sat. 

13 
14 
15 

28  84  46.96 
28  88  26.68 
28  42    6.02 

9.157 
9.146 
9.186 

2  48  42.0 
2  20    2.2 
1  56  21.3 

59.13 
59.17 
59.22 

9  84.70 
9  17.82 
9    0.65 

0.699 
0.710 
0.721 

23  25  12J26 
23  29    8.81 
23  88    5.87 

Sm. 
Mon. 
Tues. 

16 
17 
18 

28  45  45.16 
28  49  24.08 
28  58    2.82 

9.126 
9.117 

9.109 

1  32  89.5 
1    8  57.1 
0  45  14.8 

59.24 
59.27 
59.26 

8  43.24 
8  25.61 
8    7.80 

0.780 
0.789 
0.747 

23  87     1.92 
28  40  58.47 
23  44  55.02 

Wed. 
Thur. 
Fri. 

19 
20 
21 

28  56  41.87 
0    0  19.80 
0    8  58.06 

9.108 
9.098 
9.092 

S.  0  21  32.6 

N.  0    2    9.0 

0  25  49.8 

69.25 
59.21 
69.17 

7  49.79 
7  81.67 
7  18.87 

0.763 
0.769 
0.764 

23  48  51.58 
23  52  48.18 
23  56  44.69 

Sat 
Sm. 
Moo. 

22 
23 
24 

0    7  86.28 
0  11  14.34 
0  14  52.88 

9.068 
9.066 
9.064 

0  49  29.4 

1  18    7.3 
1  86  48.4 

59.11 
69.96 
'6836 

6  54.99 
6  36.55 
6  18.08 

0.769 
0.770 
0.770 

0    0  41.24 
0    4  87.79 
0    8  84.85 

Tues. 
Wed. 
Thur. 

25 
26 
27 

0  18  80.39 
0  22    8.40 
0  25  46.42 

9U)64 
9.064 
9.066 

2    0  11J2 
2  28  48.6 
2  47  17.1 

68.86 
68.74 
58iU 

5  59.49 
5  40.95 
5  22.41 

0.771 
0.771 
0.770 

0  12  30.90 
0  16  27.45 
0  20  24.01 

Fri. 
Sat. 
Sun. 
Mon. 

28 
29 
80 
81 

0  29  24.49 
0  38    2.59 
0  86  40.78 
0  40  19.07 

9.067 
9.090 
9.094 
9.097 

3  10  42.4 
3  84    4.1 

3  57  21.9 

4  20  85.6 

58.47 
58.82 
58.15 
67.97 

5    3.93 
4  45.48 
4  27.11 
4    8.85 

0.769 
0.767 
0.768 
0.759 

0  24  20.56 
0  28  17.11 
0  32  13.67 
0  36  10.22 

Tues. 

82 

0  48  57.46 

9.102 

N.  4  43  44.6 

67.77 

8  50.68 

0.764 

0  40    6.78 

N< 

)Tt.— TbeSemkUuw 

star  for  Blei 

tn  Nocm  naj  t»  a«amed  tti* 

nm«  u  that  for 

ApparvDt  Noon. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 

Lofuittim 

oTUm 

lUdfauYtetor 

ofth* 

luth. 

put.  tot 
Ihoar. 

ItaiiTiflM 

of 
SidMMlOh. 

IVw  LOROiTUUB. 

INA  lb. 

1 

2 
8 

S 

Ihoor. 

I 

i' 

61 
62 
63 

3il 
342 
343 

h  »^.0 
8  47.5 
8  54.4 

km  A 

8  46.8 
8  62.6 

1M.40 
150.88 
150.86 

— (J.Tl 
0.75 
0.76 

9.9963170 
.9964800 
.9965487 

47.0 
47.8 
47.5 

h.     m.     ■. 

1  21  52.94 
1  17  57.04 
1  14     1.12 

4 
6 
6 

64 
65 
66 

344 
345 
346 

8  59.6 

9  8.0 
9    4.4 

8  57.7 

9  1.0 
9    2.8 

150.18 
160.10 
160.02 

0.78 
0.68 
0.61 

.9966580 
.9967728 
.9968879 

47.7 
47.9 
48.0 

1  10    5.21 
1    6    9.80 
1    2  13.40 

7 
8 
9 

67 
68 
69 

347 
348 
349 

9    4.1 
9     1.9 
8  67.6 

9     1.9 
8  59.6 
8  66.1 

149.94 
149.85 
149.76 

0.92 
0.40 
0.27 

.9970038 
.9971189 
.9972847 

48.1 
48.8 

48.4 

0  58  17.49 
0  54  21.58 
0  50  25.67 

10 
11 
12 

70 
71 
72 

350 
351 
352 

8  61.3 
8  42.7 
8  81.8 

8  48.7 
8  40.0 
8  28.9 

149.67 
149.58 
149.49 

0.14 
—0.02 
H-0.10 

.9978508 
.9974678 
.9975841 

48.5 
48.6 
48.8 

0  46  29.76 
0  42  38.86 
0  88  87.95 

13 
14 
15 

78 
74 
75 

358 
854 
855 

8  18.8 
8    3.6 
7  46.0 

8  16.8 
8    0.5 
7  42.8 

149.89 
149.80 
149.21 

0.22 
0.29 
0.85 

.9977015 
.9978190 
.9979874 

49.1 
49.4 
49.7 

0  84  42.04 
0  80  46.13 
0  26  50.28 

16 
17 

18 

76 

77 
78 

856 
857 
858 

7  26.1 
7    4.0 
6  39.6 

7  22.8 
7    0.6 
6  36.1 

149.12 
149.08 
148.94 

0.86 
0.35 
0.31 

.9980566 
.9981766 
.9982975 

50.0 
50.8 
50.7 

0  22  54.82 
0  18  58.41 
0  15    2.50 

19 
20 
21 

79 
80 
81 

859 
0 

1 

6  13.0 
6  44.2 

6  ia2 

6    9.4 
6  40.5 
6    9.4 

14S.85 
148.76 
148.67 

0.24 

0.15 

H^.04 

.9984193 
.9985420 
•9986656 

51.1 
51.4 
51.8 

0  11    6.60 

0    7  10.69 
5  •      1      un 

22 
23 
24 

82 
83 

84 

2 
3 

4 

4  40.2 
4    6.4 
8  28.6 

4  36.8 
4     1.0 
8  24.6 

148.59 
148.51 
1*48.48 

—0.10 
0.24 
0.86 

.9987902 
.9989158 
.9990422 

52.1 
52.8 
52.7 

23  55  22.96 
23  51  27.05 
28  47  31.15 

25 
26 
27 

85 
86 
87 

6 
6 

7 

2  49.8 
2    9.1 
1  26.8 

2  45.6 
2    4.8 
1  22.4 

148.85 
148.27 
148.19 

0.49 
0.61 
0.70 

.9991692 
.9992968 
.9994249 

58.0 
58.2 
58.2 

23  48  85.24 
28  39  89.83 
28  85  48.42 

28 
29 
30 

88 
69 
90 

8    0  42.8 

8  59  56.9 

9  59    9J2 

0  88.3 
69  52.2 
59    4.4 

148.12 
148.04 
147.97 

0.78 
0.82 
0.84 

.9995532 
.9996815 

OOOfiAOfi 

58.2 
58.2 
583 

28  81  47.52 
23  27  51.61 
28  28  55.70 

31 
82 

91 
92 

10  58  19.8 

11  67  28.6 

58  14.9 
67  23.6 

147.90 

147.82 

0.82 
—0.78 

9.9999379 
0.0000656 

58.8 
58.2 

28  19  59.79 
28  16    8.89 

Hon.- 

— >.ee»Mp< 

ad!  to  <U  MM  *iDla«  of 

tlMdftlt.X' 

bo  tiM  iiMM  eqofa 

mof  Jan 

uOd. 
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GREENWICH 

MEAN  TIME. 

- 

THE 

MOON'S 

1 

9 

SmiDIlMlIlB. 

HORTXOIfTAL  PARALLAX. 

MIBIDIAN  PASSAGB. 

« 

i 

Afll. 

Noon. 

Midni^t. 

Noon. 

VULtot 
Iboar. 

Mkbrfghl. 

DULlbr 
Ihoor. 

DHL  for 
Ihoor. 

1 

2 
8 

16    0.2 
16  16.7 

1^  &.2 
16    8.1 
16  22.9 

57  &.2 

68  37.2 

69  34.2 

+2.86 
2.48 
2.27 

68  8.0 

69  6J2 
60    0.6 

+2.42 
1.88 
2.10 

h     m. 

20  3.1 

21  4.3 

22  4.7 

m. 
2.46 
2.44 
2.87 

d. 

24.1 
26.1 
26.1 

4 
5 
6 

16  29.4 
16  39.8 
16  45.5 

16  36.1 
16  43.3 
16  46.4 

60  24.7 

61  2.9 
61  24.0 

1.88 
1.2ft 

+0.48 

60  46.7 

61  16.8 
61  27.2 

1.69 

0.88 
+0.06 

28    2.6 

28  67.7 

6 

2.26 
2.16 

27.1 
28.1 
29.1 

7 
8 
9 

16  45.9 
16  40.8 
16  81i2 

16  44.0 
16  36.6 
16  26.0 

61  26.8 
61    6.8 
60  31.2 

-0.87 
1.16 
1.77 

61  18.4 
60  60.9 
60    8.4 

-0.77 
1.48 
2.00 

0  50J^ 

1  41.9 

2  38.3 

2.06 
2.06 
2.07 

0.7 
1.7 
2.7 

10 
11 
12 

16  18.1 
16    3.2 

16  47.8 

16  10.8 
16  66.5 
16  40.3 

69,43.1 
68  48.3 
67  61.9 

2.17 
2.84 
2.31 

59  16.2 
68  20.0 
67  24.6 

2.28 
2.86 
2.24 

8  25.7 
4  19.8 
6  l5Jb 

2.18 
2.20 
2.26 

8.7 

4.7 
6.7 

IS 
14 
15 

15  33.1 
15  20.1 
15    9.0 

16  26.4 
16  14.3 
15    4.3 

56  68.2 
66  10.2 
56  29.4 

2.18 
1.86 
1.53 

66  38.4 

66  49.8 
65  12.0 

2.00 
1.70 
1.87 

6  12.0 

7  8.0 

8  1.8 

2.26 
2.20 
2.09 

6.7 

7.7 
8.7 

16 
17 
18 

15    0.1 
14  63.2 

14  48.4 

14  66.4 
14  60.6 
14  46.7 

64  56.6 
64  31.6 
64  13.8 

1.21 
0.89 
0.60 

64  43.1 
64  21.8 
64    7.6 

1.06 
8.74 
0.46 

8  62.6 

9  39.7 
10  23.6 

1.96 
1.82 
1.70 

9.7 
10.7 
11.7 

19 
20 
21 

14  45.4 
14  44.1 
14  443 

14  44.6 
14  44.0 
14  45.0 

64    2.8 
63  68.0 
63  68.8 

0.83 

-0.08 
+0.14 

63  69.7 

63  67.7 

64  1.2 

-0.20 

+0.08 

0.26 

11    6.0 

11  44.7 

12  23.6 

1.62 
1.57 
1.66 

12.7 
13.7 
14.7 

22 
23 
24 

14  46.0 
14  49.0 
14  63.6 

14  47.3 
14  61.1 
14  66.6 

64    4.8 
64  16.0 
64  32.8 

0.86 
0.58 
0.82 

64    9.7 
64  28.7 
64  48.3 

0.47 
0.70 
0.93 

13    2.7 

13  43.1 

14  26.8 

1.69 
1.66 
1.77 

16.7 
16.7 
17.7 

25 

26 
27 

14  59.7 

15  7.4 
15  16.9 

15  3.3 

16  11.9 
16  22.3 

64  66.2 

65  23.6 
65  68.6 

1.05 
1.82 
1.69 

65  8.6 

66  40.2 
66  18.3 

1.18 
1.46 
1.72 

16  11.7 
16     1.4 
16  65.2 

1.91 
2.07 
2.22 

18.7 
19.7 
20.7 

28 
29 
30 
31 

15  28.1 

16  41.0 

15  64.9 

16  9.1 

16  34.4 
16  47.9 
16    2.0 
16  16.0 

66  89.7 

67  26.8 

68  17.9 

69  10.1 

1.86 
2.06 
2.17 
2.18 

57    2.6 

67  62.0 

68  44.1 

69  35.2 

1.96 
2.18 
2.17 
2.04 

n  62.2 

18  61.0 

19  49.7 

20  46.8 

2.32 
2.36 
2.82 
2.24 

21.7 
22.7 
23.7 
24.7 

32 

16  22.6 

16  28.4 

69  69.0 

+1.90 

60  20.8 

+1.70 

21  41.7 

2.16 

26.7 

1 

42 


MARCH,    1856. 


T. 


GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right  iMMUiOII. 

DUt 
forlm. 

DUL 
forlm. 

Hour. 

B^htAMMMlOD. 

DUL 
forlm. 

ns. 

forlm. 

SATURDAY   1. 

MONDAY  3. 

h.    m.   s. 

■. 

O       1       » 

M 

h.    m.    ■. 

■. 

O        f        J» 

« 

0 

17  53  60.75 

ojm 

S.38    3  15.4 

1.784 

0 

19  57  13.63 

3UI086 

S.85  59  34.5 

7J006 

1 

17  55  33.39 

XBasa 

38    4  57.3 

1.619 

1 

19  59  48.80 

3.8090 

35  53  15.4 

ijm 

9 

17  57  54.13 

S.68g8 

38    6  38.7 

1.486 

3 

30    3  34.86 

9.8000 

35  44  55.3 

7.490 

3 

18    0  36.83 

xaten 

38    7  49.8 

1.986 

3 

30    5    0.80 

3.6060 
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4.308 

18 

31  19  40.07 

94178 

30  46  83.8 

19.100 

19 

19,83  47.04 

3.6986 

87  33  45.3 

4UO0 

19 

81  33    5.03 

80  34  10.0 

19400 

30 

19  35  18.76 

3.6986 

37  10  11.8 

4.046 

30 

81  34  39.77 

•4100 

80  31  47.9 

19488 

31 

19  37  50.45 

3.6980 

37  14  37.8 

4.833 

31 

81  36  54.38 

34007 

80    9  17.4 

19478 

33 

19  30  33.13 

3.6976 

37    9  33.3 

"4.008 

83 

81  89  18.57 

•4000 

19  56  38.6 

19.714 

33 

19  33  53.75 

3.6900 

S.87    4  88.1 

iJTS 

83 

81  81  48.64 

•JOOO 

S.19  43  61.7 

13448 

SlI 

PTOAY 

30. 

TUESD 

AY,  A 

JPRn,    1. 

0 

1 

19  35  35.34 
19  37  56.88 

3.6961 
^269 

S.36  59  19.4 
86  63  46.1 

fJ60 

AJ80 

0 

91  84    6.49 

94000| 

S.19  30  66.8 

13489 

3 

19  40  38.86 

3.6943 

86  48    9.3 

0.1Q0 

3 

19  43  59.79 

3JK1» 

86  43  38.1 

0.070 

4 

19  45  31.15 

3.6990 

86  36  34.3 

OJOO 

6 

19  48    3.43 

3.6907 

86  80  16.1 

0.994 

6 

7 

19  50  33.63 
19  53    4.75 

3.6100 
3.6178 

86  83  57.4 
86  17  38.3 

OJOO 
0479 

PHASES 

OP  Tl 

?E  MOON. 

8 
9 

19  55  35.77 
19  58    6.69 

3.6109 
3.6146 

86  10  48.8 
36    3  58.9 

0.746 
0.018 

10 

30    0  37.51 

3.6137 

85  56  58.7 

7.080 

DftJ.      h.     IB. 

11 

30    3    8.31 

3.6107 

85  49  48.8 

7.961 

#  New  Moo 

n,    . 

.      6      8  39. 

8 

13 

30    5  38.80 

9.6088 

85  48  37.4 

7.483 

J>  First  Qua 

irUf, 

.13      9  36. 

4 

13 

30    8    9.37 

3.6087 

95  34  56.4 

7409 

O  Full  Moo 

D,      . 

.81      4    4. 

7 

14 

30  10  39.61 

3.6046 

35  37  15.3 

7.771 

C  Last  Quai 

rter, . 

.89      9  31. 

7 

15 
16 

30  13    9.81 
30  15  39.88 

9.6099 

85  19  33.9 
35  11  33.4 

7.040 

3UOO0 

8.100 

17 

90  18    9.80 

3.4976 

35    3  10.9 

8.976 

Day.      h. 
.     .       6     13. 
.     .     80      8. 

18 
19 
30 

30  30  39.58 
80  33    9.31 
90  85  38.68 

3.4061 
34996 
9.4897 

34  54  49.4 
94  46  17.9 
84  37  36.5 

8449 
8407 
6.778 

C  Perigee, 
C  Apogee, 

•    • 

4 

6 

31 

30  88    7.98 

8.4870 

84  88  45.1 

8488 

33 

80  30  37.13 

8.4843 

84  19  43.9 

8.101 

33 

30  33    6.09 

3.4814 

34  10  33.0 

0.908 

34 

80  36  34.89 

3.4786 

S.84    1  18.3 

0498 

• 
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Xllt. 


GEEENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

>f8 

8ter*iKaiM 
Position. 

Noon. 

P.L. 

of 

DUL 

nib. 

P.L. 

of 

DUt 

VPi. 

P.L. 

of 

DHL 

Kii. 

P.L. 
or 

DHL 

1 

Mara 

Spioa 

Antaree 

Venus 

Sun 

W. 
W. 

w. 

E. 
E. 

O       /         1, 

67  22  33 
66  20  48 
20  35  40 
37  18  43 
72  46  46 

3509 
SSSS 
3U4 

9866 

O       1         If 

60    3  34 
68  10  15 
22  16  15 
35  48  15 
71  13  56 

9469 
3616 
3616 
3079 
9866 

0       1        « 

70  45    3 
60  51     8 
23  57    8 
34  17  27 
60  40  30 

9470 
9496 
9496 
9966 
9686 

O       f         If 

72  26  58 
71  32  28 
25  38  28 
32  46  18 
68    6  56 

9460 

9477 
9477 

9816 

9 

Mara 
Spies 
Antaret 
Sun 

W. 
W. 
W. 
E. 

81     3  25 
80    5  45 
34  11  50 
60  11  40 

Q8S6 
9983 
8381 
9714 

82  48    5 
81  40  45 
35  55  52 
58  35  28 

9886 
9804 

9809 
9096 

84  33  13 
83  34  12 
37  40  21 
56  58  41 

9817 
9840 
9844 
9^6 

86  18  48 
85  19    5 
39  25  17 
55  21  27 

9998 
9890 
9894 
9866 

3 

Mara 
Spica 
AnUirea 
Sun 

W. 
W. 
W. 
E. 

05  13  30 
04  10  18 
48  16  44 
47    8  45 

9900 

9Sf7 
99S4 
9001 

07     1  58 
05  57  51 
50    4  21 
45  28  57 

9166 
9919 
9917 
96tt 

08  50  43 
07  45  50 
51  52  23 
43  48  44 

9171 
9909 
9900 

9090 

100  30  54 
00  34  14 
53  40  51 

42    8    7 

9164 
9180 
9184 

4 

Antaret 
Sun 

W. 
E. 

62  40  14 
33  30  18 

9100 
940 

64  40    4 
31  56  31 

9008 

9191 

66  31  15 
30  13  26 

9079 
9410 

68  22  46 
28  30    5 

9400 

8 

Sun 

Aldebaran 
Satara 
Pollax 

W. 
E. 
E. 
E. 

23  18  34 
56  23  46 
71  40  35 
00  52  52 

9856 
9090 

9040 
9017 

25    3  14 
54  32  41 
60  57  12 
07  50  44 

9800 
9110 
9060 

26  47  46 
52  41  57 
68    5    5 
06    6  53 

9807 
9196 
9007 
9086 

28  32    8 
50  51  36 
66  13  15 
04  14  18 

9976 
9140 
9079 
9060 

9 

Sun 

Aldebaran 
Saturn 
Pollu]i 

W. 
E. 
E. 
E. 

37  10  26 
41  46  26 
56  50     1 
84  56    0 

9488 

9940 
9146 
9118 

38  53  13 
30  58  58 
55    0  15 
83     5  22 

9448 
9904 

9106 
9198 

40  35  40 
38  12    6 
53  10  54 
81  15    6 

9409 
9991 
9160 
9148 

42  17  46 
36  25  54 
51  30  57 
70  25  12 

9477 
9890 
9108 
9160 

10 

Sun 
Saturn 
Pollux 
Regulus 

W. 
E. 
E 
E. 

50  42  41 

42  32  53 

70  21  38 

106  58  38 

9601 
9391 
9940 
9949 

52  22  20 

40  46  41 

68  34  10 

105  11  24 

9080 
9119 
3966 
9966 

54     1  52 

30    0  59 

66  47    8 

103  24  35 

9808 
9888 
9974 
9988 

55  40  50 

37  15  48 

65    0  31 

101  38  11 

98n 

9919 
9801 

11 

Sun 

a  Arietis 

Saturn 

Pollux 

Regulus 

W. 
W. 
E. 
E. 
E. 

63  40  17 
20  30  54 
28  38  21 
56  14     0 
02  59  43 

9719 
9891 
9489 
988S 
9W1 

65  25  41 
22    4  54 
26  56  43 
54  30     1 
91    8  55 

9789 
9779 
9612 
9109 
9409 

67     1  30 
23  30  40 
25  15  46 
52  46  20 
80  25  33 

9760 
9747 
9644 
9419 
9499 

68  37  12 
25  15  26 
23  35  34 
51     3  22 
87  42  38 

tno 

9790 
9678 
9488 
9446 

12 

Sun 

a  Arietis 

Pollux 

Reguhis 

W. 
W. 
E. 
E. 

76  28  35 
33  17  49 
42  34  18 
70  14  26 

9007 
flOO 
9699 
9687 

78     1  36 
34  54  20 
40  53  45 
77  34    4 

9680 

9704 
9646 
9664 

70  34  13 
36  31     4 
30  13  38 
75  54    6 

9904 
9710 
9600 

9679 

81    6  27 
38    7  31 
37  33  56 
74  14  33 

9999 
9718 
9688 

13 

Sun 

a  Arietis 
Regulus 

W. 
W. 
E. 

88  41  48 
46    7    0 
66    9  41 

8014 
9788 
9876 

90  11  44 

47  42  25 
64  25  27 

8080 
9T74 
9000 

01  41  10 
40  17  27 
62  48  34 

8047 
9786 
1707 

03  10  34 
50  52  14 
61  12    3 

8084 

9798 
9798 

14 

Sun 

a  Arietis 

Aldebaran 

Regulus 

Mara 

Spica 

W. 

W. 

W. 

E. 

E. 

E. 

100  31  52 

58  42  20 

28  49    6 

53  14  36 

104  15  *15 

107  14  44 

8141 
9864 

8019 
9790 
9701 
9780 

101  50  12 
60  15  47 
30  10    4 
51  40    5 

102  38  40 
105  30  58 

8160 
9606 
8006 

9019 
9710 
9796 

103  26  14 
61  48  51 
31  40  10 
50    5  53 

101     2  22 

104  5  28 

8170 
9870 
8000 

9890 
9799 
9811 

104  52  58 
63  21  41 
33  10  23 
48  31  50 
00  26  20 

102  31  15 

8180 

9887 

9741 

XIV. 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

Ster'fl  Name 

and 

Podtkm. 

Midnight. 

P.L. 

of 
DUL 

XVb. 

P.L. 

of 

DUL 

XVIIPi. 

P.L. 

of 

DilL 

XXP». 

P.L. 

«f 
DUL 

1 

Mars 

Spica 

Antares 

Venoa 

Sun 

W. 
W. 

w. 

E. 
E. 

O        /          M 

74    9  21 
73  14  14 
27  20  14 
31   14  49 
66  32  47 

94S1 
3406 
94M 
9994 

3796 

O        1          M 

75  52  11 
74  56  27 
29    2  27 
29  43     1 
64  58  12 

3413 
3489 
9438 
3909 
9n5 

O       1         0 

77  35  28 
76  39    6 
30  45     7 
28  10  54 
63  23  11 

3303 
3490 
3419 
3806 
3764 

O       1         If 

79  19  13 
78  22  12 
32  28  15 
26  38  30 
61  47  43 

9974 
9401 
9400 
9884 

9786 

9 

Mara 
Spica 
Antarea 
Sun 

W. 
W. 
W. 
E. 

88    4  51 
87    4  26 
41  10  41 
53  43  47 

9779 
9306 
9906 
9696 

89  51  22 
88  50  14 
42  56  32 
52    5  41 

aaoo 

33B0 
3987 
9616 

91  38  21 
90  36  29 
44  42  50 
50  27    8 

9941 
9371 
9370 
9667 

03  25  47 
92  23  11 
46  29  34 
48  48    9 

3334 
9364 
9303 
9680 

3 

Mara 
Spica 
AnUirea 
Sun 

W. 
W. 
W. 
E. 

102  29  31 

101  23    2 

55  29  43 

40  27    6 

9197 

9no 

3167 
9403 

104  19  34 

103  12  15 

57  19    0 

38  45  42 

9191 
9164 
9161 
9476 

106  10     1 

105     1  52 

59     8  41 

37    3  55 

9H)6 
9188 
9196 
9460 

108    0  51 

106  51  53 

60  58  46 

35  21  46 

9091 
9134 
3130 
3447 

4 

Antarea 
Sun 

W. 

E. 

70  14  37 
26  46  30 

9064 

9993 

72    6  47 
25    2  44 

9MS 

9984 

73  59  15 

23  18  47 

'  9089 

9978 

75  52    0 
21  34  40 

9091 
9871 

8 

Sun 

Aldebaran 
Saturn 
Pollux 

W. 
E. 
E. 
E. 

30  16  18 
40     1  38 
64  21  44 
92  22     1 

9984 
3167 
9063 
9061 

32    0  15 
47  12    6 
62  30  32 
90  30    2 

9806 
9176 
9106 
9078 

33  43  56 
45  23    2 
60  39  40 
88  38  21 

9408 
9196 
9118 
9086 

35  27  20 
43  34  28 

58  49    9 
86  47    0 

9490 
9917 
9184 
9000 

9 

Sun 

Aldebaran 
Saturn 
Pollux 

W. 
E. 
E. 
E. 

43  59  31 
34  40  23 
49  42  26 
77  35  41 

9493 
9351 
9316 
9174 

45  40  54 
32  55  38 
47  54  21 
75  46  34 

9610 
9887 
9984 
9190 

47  21  53 
31  11  44 
46    6  44 
73  57  51 

3007 
9496 
9363 
3306 

40    2  29 
29  28  45 
44  19  34 
72    9  32 

9644 
9407 
2979 
9938 

10 

Sun 
Saturn 
Pollux 
Reguloa 

W. 
E. 
E 
E. 

57  19  22 
35  31  10 
63  14  20 
99  52  13 

9686 
9379 
9311 
9319 

58  57  29 
33  47    5 
61  28  36 
98    6  41 

9664 

940S 
9898 
9887 

60  35  11 
32    3  34 
59  43  18 
96  21  35 

3678 
3498 
3846 
3866 

-62  12  27 
30  20  39 
57  58  26 
94  36  56 

9609 
9464 
9864 
9878 

11 

Sun 

a  Arietia 
Saturn 
Pollux 
Regulua 

W. 

W. 

E. 

E. 

E. 

70  12  19 
26  51  30 
21  56     9 
49  20  42 
86    0    8 

9789 
3718 
3618 
3467 
9464 

71  47     1 
28  27  53 
20  17  39 

47  38  28 
84  18    4 

9808 

9T05 
9665 

9476 
9483 

73  21  18 
30    4  26 
18  40  12 
45  56  39 
82  36  26 

3838 
3700 
3710 
9483 
3600 

74  55    9 
31  41     6 
17    3  57 
44  15  16 
80  55  13 

9648 
9008 
9779 
9611 
9619 

12 

Sun 

a  Arietia 

Pollux 

Regulua 

W. 
W. 
E. 
E. 

82  38  18 
39  43  49 
35  54  37 
72  35  24 

9041 
9783 
9809 
9807 

84    9  45 
41  19  58 
34  15  41 
70  56  39 

9060 
3783 
3617 
9034 

85  40  49 
42  55  55 
32  37     0 
69  18  17 

39n 
Sr743 
9686 
9641 

87  11  30 
44  31  39 
30  59     1 
67  40  18 

9006 

3768 
9669 
9867 

13 

Sun 

a  Arietia 
Regulua 

W. 
W. 
E. 

94  39  28 
52  26  47 
59  35  53 

8080 
9808 

9788 

96    8    2 
54     1     5 
58    0    4 

8006 

3819 
3768 

97  36  17 

55  35    8 

56  24  35 

8110 
9831 
3760 

99    4  14 
57    8  56 
54  49  26 

8196 
9849 
9788 

14 

Sun 

a  Arietia 

Aldebaran 

Regulua 

Mara 

Spica 

W. 

W. 

W. 

E. 

E. 

E. 

106  19  25 
64  54  17 
34  49  38 
46  58  22 
97  50  34 

100  57  19 

8198 
9898 

9907 
9858 
3763 
3838 

107  45  37 
66  26  39 
36  19  54 
45  25    3 
96  15     3 
99  23  40 

9310 
3900 

3907 
3806 

3763 
3849 

109  11  34 
67  58  47 
37  50  10 
43  52     1 
94  39  47 
9T50  16 

8998 
9919 
9999 

9879 
9776 
9861 

110  37  16 
69  30  42 
39  20  24 
42  19  15 
93    4  46 
96  17     7 

8986 
9098 
9001 
9609 

9786 
9878 
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XV. 


GREENWICH   MEAN 

TIME. 

LUNAB  DISTANCES.                                                           1 

15 

8ter*iKui 

Md 

M 

Nooo. 

P.L. 
or 

IIIU, 

P.L. 
of 

VPi. 

P.L. 
or 

IXh. 

P.L. 

or 

PCMttfOCL 

DUL 

DIff. 

DUE. 

jfUL 

Sun 

W. 

O       <         J» 

119    9  43 

SM7 

O        1          N 

113  97  56 

8369 

O       1         II 

114  59  55 

8970 

O       1        w 

116  17  41 

3961 

a  Arietis 

W. 

71     9  95 

9930 

79  33  54 

9949 

74    6  11 

9968 

75  36  16 

9908 

Aldebaraa 

W. 

40  50  35 

8006 

49  20  43 

1008 

43  50  45 

1013 

45  90  43 

son 

Satara 

W. 

24  31  23 

kM)l 

90     I  34 

lOO 

97  31  43 

MM 

90     1  61 

8006 

Regulus 

E. 

40  46  46 

9906 

30    4  33 

9917 

37  49  36 

9939 

36  10  64 

9919 

Man 

E. 

01  20  50 

9T06 

80  55  26 

9800 

88  91     6 

9816 

86  46  58 

9836 

Spica 

E. 

04  44  13 

9683 

03  11  33 

9694 

01  39    7 

9806 

00    6  64 

9916 

16 

a  Arietia 

W. 

83    8  55 

aooo 

84  38  56 

1018 

86    8  47 

1096 

87  38  90 

3089 

Aldebaraa 

W. 

59  40    7 

8040 

54  18  30 

1046 

55  47  47 

1919 

67  16  60 

3064 

Satorn 

W. 

36  31  43 

1036 

38     1  24 

1039 

30  31     1 

1033 

41     0  33 

8088 

Reffoloa 

E. 

28  36  15 

loot 

27    6    6 

3010 

95  36  13 

1080 

94    6  37 

8644 

Bfaia 

E. 

78  50  11 

9000 

77  26    8 

3673 

75  63  16 

9881 

74  20  33 

9867 

Spica 

E. 

89  98  51 

9900 

80  57  48 

9900 

70  26  65 

9976 

77  56  11 

9989 

17 

a  Arietta 

W. 

05    4  59 

8006 

06  33  45 

1009 

08    2  32 

1076 

00  31  12 

3081 

Aldebaraa 

W. 

64  41  31 

8076 

66  10  10 

1080 

67  38  44 

le&i 

60    7  13 

3067 

Satnm 

W. 

48  96  46 

8000 

49  55  45 

3004 

61  24  38 

1Q60 

52  53  26 

8079 

Pollux 

W. 

90  96  14 

8039 

21  56    0 

8690 

23  25  41 

1030 

24  55  17 

8034 

MatB 

E. 

66  38  57 

9916 

65    6  50 

9931 

63  35    7 

9996 

69    3  91 

9960 

Spica 

E. 

70  94  49 

8016 

68  54  48 

3090 

67  25    0 

1996 

66  65  10 

80M1 

18 

Aldebaraa 

W. 

76  98  38 

8106 

77  56  44 

8106 

79  24  47 

1108 

80  69  47 

3110 

Satorn 

W. 

60  16  95 

8007 

61  44  50 

3090 

63  13  12 

3091 

64  41  31 

8096 

PoUax 

W. 

39  99    8 

8061 

33  51  18 

30ai 

35  20  25 

3066 

36  40  98 

3069 

Mara 

E. 

54  95  47 

9948 

59  54  90 

9061 

51  23  15 

99M 

40  59    5 

99S6 

Spica 

E. 

58  98  16 

8061 

56  50    6 

8064 

55  20  50 

8067 

54    0  58 

8000 

Antarea 

E. 

104  90  38 

8016 

109  51  99 

8060 

101  29  11 

3068 

00  53    4 

8066 

10 

Aldebaraa 

W. 

88  19  10 

8119 

80  30  56 

8190 

91     7  41 

3133 

09  35  94 

3198 

Satorn 

W. 

79    9  98 

8106 

73  30  34 

8106 

74  68  38 

3106 

76  96  41 

3ioe 

PoUoz 

w. 

44  14    5 

8000 

45  43  54 

8009 

47  11  41 

3070 

48  40  97 

3071 

Mara 

E. 

49  16  53 

9006 

40  45  57 

9907 

30  15    3 

9969 

37  44  11 

9970 

Spica 

R 

46  36  37 

8071 

45    7  53 

1073 

43  39  11 

3076 

49.10  31 

3076 

Antarea 

E. 

09  98  11 

8006 

00  50  10 

1007 

80  30  90 

8608 

88     1  40 

3069 

SO 

Aldebaran 

W. 

00  53  49 

8131 

101  91  10 

1197 

109  48  60 

8198 

l64  16  39 

SI96 

Saturn 

W. 

83  46  46 

8106 

85  14  46 

1108 

86  43  46 

8107 

88  10  47 

3107 

Pollux 

W. 

56    4     7 

8071 

57  33  50 

1073 

50     1  34 

3073 

60  30  18 

8071 

Regulua 

W. 

10  45  50 

1161 

91   19  55 

1144 

33  40  11 

8185 

24    7  38 

3198 

Spica 

E. 

34  47  39 

loat 

33  10     0 

1083 

31  50  20 

3063 

30  21  68 

3666 

Antarea 

E. 

80  37  51 

1071 

70    0    6 

1071 

77  40  21 

3071 

76  11  36 

3070 

91 

Saturn 

W. 

05  31     9 

1106 

06  50    8 

1101 

08  27  17 

8100 

00  55  27 

3096 

Pollox 

W. 

67  54  13 

1060 

60  93    4 

1065 

70  51  57 

3063 

79  90  53 

8061 

Regulna 

W. 

31  96  51 

IMI 

39  55    0 

1096 

34  23  14 

3093 

35  51  33 

8686 

Antarea 

E. 

68  47  35 

1666 

67  18  43 

1064 

65  40  49 

3063 

64  90  63 

8060 

39 

Saturn 

W. 

107  16  47 

1009 

108  45  10 

1087 

110  13  36 

30&4 

111  49    5 

8061 

Pollux 

W. 

70  46    4 

1060 

81  15  15 

1917 

83  44  30 

8044 

84  13  48 

tau 

Regulua 

W. 

43  14  90 

1060 

44  43    7 

1066 

46  11  58 

3003 

47  40  64 

3069 

Antarea 

£. 

56  55  37 

1061 

55  96  95 

104T 

53  57  10 

3043 

59  97  61 

8oa 

93 

Pollux 

W. 

01  41  91 

100 

03  11     5 

1019 

04  40  54 

8016 

06  10  48 

sou 

Rcfl^lua 

W. 

65    6  54 

1067 

56  36  17 

mm 

58    5  50 

3037 

60  35  90 

8099 
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34 

8ter*flNH 

M 
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a 

Md 
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of 
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or 
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or 
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of 
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DHL 

DHL 

O        1          M 
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O      1       n 

O        )         N 

15 

Sun 

w. 

117  42  14 

am 

119    6  34 

8808 

120  30  42 

8818 

121  54  39 

8899 

a  ArietiB 

w. 

77    7    9 

vn 

78  37  51 

9066 

80    8  23 

9008 

81  38  44 

8001 

Aldebaran 

w. 

46  50  35 

aoai 

48  20  22 

8096 

49  50     3 

8080 

51  19  38 

8086 

Saturn* 

w. 

30  31  57 

8007 

32    2     1 

8011 

33  32    0 

8016 

35     1  54 

8090 

Regains 

E. 

34  39  28 

»M 

33    8  17 

9066 

31  37  21 

9fn 

30    6  40 

9000 

Mars 

E. 

85  13    2 

9Bt4 

83  39  18 

9649 

82    5  45 

9061 

80  32  23 

9660 

Spica 

£. 

88  34  54 

1994 

87    3    6 

9684 

85  31  30 

9013 

84    0    5 

9061 

16 

a  Arietis 

W. 

89    8    2 

ao8P 

90  37  27 

8016 

92    6  43 

8060 

03  35  51 

806B 

Aldebaran 

W. 

58  46    5 

aeao 

60  15    5 

8004 

61  43  59 

8000 

63  12  47 

8079 

Saturn 

W. 

42  29  59 

a048 

43  59  19 

8047 

45  28  33 

8069 

46  57  42 

8066 

Regulus 

E. 

22  37  19 

ao60 

21    8  20 

8078 

19  39  43 

80O7 

18  11  30 

8190 

Mars 

E. 

72  47  58 

9M4 

71  15  32 

9000 

69  43  13 

9600 

68  11    2 

9011 

Spica 

£. 

76  25  36 

9I» 

74  55  10 

9006 

73  24  53 

8000 

71  54  44 

8000 

17 

a  Arietis 

W. 

100  59  45 

aoM 

102  28  12 

8001 

103  56  33 

8006 

105  24  48 

8100 

Aldebaran 

W. 

70  35  38 

aooi 

72    3  58 

8604 

73  32  15 

80O7 

75    0  28 

8100 

Saturn 

W. 

54  22  10 

8676 

55  50  49 

8078 

57  19  25 

8069 

58  47  57 

8086 

PoUux 

W. 

26  24  48 

8088 

27  54  14 

8041 

29  23  36 

8044 

30  52  54 

8047 

Mars 

E. 

60  31  40 

9066 

59    0    5 

9080 

57  28  35 

9043 

55  57    9 

9046 

Spica 

E. 

64  25  43 

8604 

62  56  13 

8089 

61  26  49 

8048 

59  57  30 

8047 

18 

Aldebaran 

W. 

82  20  44 

8119 

83  48  39 

SlU 

85  16  31 

8116 

86  44  22 

8m 

Saturn 

W. 

66    9  47 

8067 

67  38    0 

8000 

69    6  12 

8101 

70  34  21 

8109 

Pollux 

W. 

38  18  28 

8000 

39  47  26 

8008 

41  16  21 

8005 

42  45  14 

8000 

Mars 

E. 

48  20  57 

9906 

46  49  52 

9061 

45  18  50 

9068 

43  47  51 

9964 

Spica 

E. 

52  32    0 

8068 

51     3    5 

8006 

49  34  13 

8006 

48    5  24 

8000 

Antares 

E. 

98  24    0 

8066 

96  54  59 

8060 

95  26     1 

son 

93  57    5 

8064 

19 

Aldebaran 

W. 

94    3    6 

8194 

95  30  47 

8196 

96  58  26 

8196 

98  26    4 

8190 

Saturn 

W. 

77  54  43 

81C7 

79  22  44 

8107 

80  50  45 

8107 

82  18  46 

8106 

Pollux 

W. 

50    9  12 

8079 

51  37  56 

8079 

53     6  40 

8079 

54  35  24 

8078 

' 

Mars 

E. 

36  13  20 

9071 

34  42  31 

9973 

33  11  42 

997a 

31  40  56 

9078 

Spica 

E. 

40  41  52 

8076 

39  13  15 

8079 

37  44  40 

8080 

36  16    6 

8080 

Ajitares 

E. 

86  32  53 

8070 

85    4    7 

8070 

83  35  21 

8071 

82    6  36 

8071 

20 

Aldebaran* 

W. 

105  44    8 

8196 

107  11  44 

8199 

108  39  19 

8196 

110    6  55 

8196 

Saturn 

W. 

89  38  48 

8106 

91     6  50 

-  8106 

92  34  53 

8106 

94    2  57 

8104 

Pollux 

W. 

61  59     3 

8070 

63  27  49 

8000 

64  56  36 

8060 

66  25  24 

8068 

Re^us 

W. 

25  35  14 

8191 

27    2  58 

8114 

28  30  50 

8110 

29  58  48 

8106 

Spica 

E.- 

28  53  28 

8064 

27  24  59 

8065 

25  56  31 

8067 

24  28    5 

8067 

Ajitarea 

E. 

74  42  50 

8009 

73  14    3 

8060 

71  45  15 

8068 

70  16  26 

8066 

21 

Saturn 

W. 

101  23  39 

8006 

102  51  53 

8006 

104  20    9 

8003 

105  48  27 

8091 

PoUux 

W. 

73  49  49 

8009 

75  18  49 

8067 

76  47  51 

8065 

78  16  56 

8063 

Regulus 

W. 

37  19  57 

806t 

38  48  26 

8061 

40  16  59 

8on 

41  45  37 

8078 

Antares 

E. 

62  51  55 

8069 

61  22  55 

8067 

59  53  52 

8064 

58  24  46 

8063 

22 

Saturn 

W. 

113  10  38 

8079 

114  39  13 

8076 

116    7  52 

8073 

117  36  34 

8070 

PoUux 

W. 

85  43  10 

8068 

87  12  36 

8084 

88  42     7 

8000 

90  11  42 

8097 

Regulus 

W. 

49    9  55 

8061 

50  39     1 

8060 

52    8  12 

8046 

53  37  28 

8041 

Antares 

E. 

50  58  29 

8068 

49  29     3 

8084 

47  59  33 

8000 

46  29  58 

8096 

23 

Pollux 

W. 

97  40  47 

8006 

99  10  52 

8001 

100  41     4 

9996 

102  11  22 

9091 



Regulus 

W. 

61     5  14 

8018 

62  35     5 

8013 

64     5    2 

8006 

65  35     5 

8001 
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15 
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DUL 

DIff. 

DUL 
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Sun 

W. 

O       J         II 

113    3  43 

8917 

O        1          M 

113  37  56 

8960 

O       1         II 

114  53  55 

8970 

116  17  41 

aiBt 

a  Arietis 

W. 

71     3  35 

9M9 

73  33  54 

9949 

74    5  11 

9958 

75  36  16 

9908 

Aldebaran 

w. 

40  50  35 

8006 

43  30  43 

8008 

43  50  45 

8019 

45  30  43 

son 

Satom 

w. 

34  31  33 

kM)l 

36     1  34 

8003 

37  31  43 

8004 

39     1  51 

8005 

Regulus 

E. 

40  46  46 

9906 

39    4  33 

9917 

37  43  36 

9999 

36  10  54 

9049 

Mars 

E. 

91  39  59 

9788 

89  55  36 

9806 

88  31     6 

9815 

86  46  58 

9895 

Spica 

E. 

94  44  13 

9683 

93  11  33 

9894 

91  39    7 

9905 

90    6  54 

3915 

16 

a  Arietis 

W. 

83    8  55 

8099 

84  38  56 

8018 

86    8  47 

8096 

87  38  99 

8089 

Aldebaraa 

W. 

53  49    7 

8040 

54  18  30 

8045 

65  47  47 

8049 

57  16  59 

8054 

Satam 

W. 

36  31  43 

8035 

38     1  34 

30-29 

39  31     1 

8033 

41     0  33 

8038 

Regains 

E. 

38  36  15 

8008 

37    6    6 

3016 

35  36  13 

3080 

84    6  37 

SOU 

Mars 

E. 

78  59  11 

9866 

77  36    9 

9878 

75  53  16 

9881 

74  30  33 

9887 

Spica 

E. 

83  88  51 

9900 

80  57  '48 

9968 

79  36  55 

9975 

77  56  11 

3969 

17 

a  Arietis 

W. 

95    4  53 

8005 

96  33  45 

8069 

98    3  33 

8075 

99  31  13 

8081 

Aldebaraa 

W. 

64  41  31 

8976 

66  10  10 

8080 

67  38  44 

8081 

69    7  13 

8087 

Saturn 

W. 

48  36  46 

8000 

49  55  45 

8064 

51  34  38 

8060 

58  53  36 

8079 

Pollux 

W. 

30  36  14 

8099 

31  56     0 

8096 

33  35  41 

8090 

34  55  17 

8034 

Mars 

E. 

66  38  57 

9916 

65    6  59 

9991 

63  35    7 

9996 

63    3  81 

9980 

Spica 

£. 

70  34  43 

8015 

68  54  48 

8090 

67  35    0 

3096 

65  55  19 

80» 

18 

Aldebaran 

W. 

76  38  38 

8108 

77  56  44 

8106 

79  34  47 

8108 

80  58  47 

SIM 

Saturn 

W. 

60  16  35 

8087 

61  44  50 

8090 

63  13  13 

8009 

64  41  31 

8005 

Pollux 

W. 

33  S3    8 

8061 

33  51  18 

8088 

35  30  35 

8066 

36  49  88 

aoio 

Mars 

E. 

54  35  47 

9918 

59  54  39 

9051 

51  83  15 

9964 

49  58    5 

9966 

Spica 

E. 

58  38  16 

806J 

56  59    6 

8054 

55  89  59 

8067 

54    0  58 

8060 

Autares 

E. 

104  30  38 

8046 

103  51  33 

8050 

101  33  11 

8053 

99  53    4 

8066 

10 

Aldebaran 

W. 

88  13  10 

8119 

89  39  56 

8190 

91     7  41 

8199 

93  35  84 

8198 

Saturn 

W. 

73    3  38 

8103 

73  30  34 

8105 

74  58  38 

3105 

76  86  41 

8106 

Pollux 

W. 

44  14    5 

8068 

45  43  54 

3069 

47  11  41 

3070 

48  40  87 

8071 

Mars 

E. 

43  16  53 

9065 

40  45  57 

9967 

39  15    3 

9069 

37  44  11 

9970 

Spica 

E. 

46  36  37 

8071 

45     7  53 

8073 

43  39  11 

8075 

48.10  31 

8076 

Antares 

E. 

93  38  11 

8065 

90  59  19 

3067 

89  30  39 

8068 

88     1  40 

8069 

30 

Aldebaran 

W. 

99  53  43 

8197 

101  31  19 

3197 

103  48  56 

3198 

l64  16  38 

8198 

Saturn 

W. 

83  46  46 

8106 

85  14  46 

3106 

86  43  46 

3107 

88  10  47 

8107 

Pollux 

W. 

56    4    7 

8073 

57  33  50 

3079 

59     1  34 

3079 

60  30  18 

8071 

Regulus 

W. 

19  45  50 

8153 

31  13  55 

3144 

33  40  11 

3135 

84    7  38 

8198 

Spica 

E. 

34  47  33 

8089 

33  19    0 

8oea 

31  50  39 

3089 

30  31  58 

8888 

Antares 

E. 

80  37  51 

8071 

79    9    6 

8071 

77  40  81 

8071 

76  U  36 

8070 

31 

Saturn 

W. 

95  31     3 

8108 

96  59     8 

8101 

98  37  17 

3100 

99  55  37 

8098 

Pollux 

W. 

67  54  13 

8066 

69  33    4 

3065 

70  51  57 

8063 

73  30  58 

8061 

Regulus 

W. 

31  36  51 

8101 

33  55     0 

3096 

34  33  14 

3009 

35  51  33 

8088 

Antares 

E. 

68  47  35 

8065 

67  18  43 

8064 

65  49  49 

8009 

64  80  53 

8060 

33 

Saturn 

W. 

107  16  47 

8089 

108  45  10 

8087 

110  13  36 

3084 

111  48    5 

8081 

Pollux 

W. 

79  46    4 

8060 

81  15  15 

3(M7 

83  44  30 

8044 

84  13  48 

SOU 

Regulus 

W. 

43  14  30 

8009 

44  43    7 

8066 

46  11  58 

3069 

47  40  54 

8006 

Antares 

E. 

56  55  37 

8049 

55  36  35 

8047 

53  57  10 

8043 

53  87  51 

SOU 

33 

Pollux 

W. 

91  41  31 

8093 

93  11     5 

3019 

94  40  54 

3015 

96  10  48 

son 

Regulus 

W. 

55    6  56 

3037 

56  36  17 

8089 

58    5  50 

8097 

59  35  89 

8093 
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3997 

O       1         tf 

34  30  18 

9991 

a  Aquila 

E. 

90  55  34 

8841 

89  41  10 

8849 

88  96  51 

8889 

87  13  39 

8836 

34 

Pollux 

W. 

109  44  33 

9009 

111  15  34 

9965 

113  46  43 

9948 

114  18     1 

9943 

Regulus 

W. 

73    7  13 

9071 

74  38    3 

9965 

76     8  59 

9966 

77  40    4 

9950 

Antares 

E. 

36  57  13 

9964 

35  36  15 

9957 

33  55    8 

9950 

33  33  53 

9944 

a  Aqaila 

E. 

81    0    7 

8888 

79  45  39 

8885 

78  31  13 

8688 

77  16  49 

8841 

35 

Regnlos 

W. 

85  17  53 

9019 

86  49  57 

9808 

88  33  13 

9804 

89  54  38 

9886 

Man 

W. 

37  40  51 

9786 

39  15  34 

an9 

40  50  30 

9769 

43  35  38 

3760 

Spica 

W. 

31  14  45 

9014 

33  46  46 

9904 

34  19    0 

9694 

35  51  36 

9886 

a  Aqails 

E. 

71     6  13 

8878 

69  53  31 

8887 

68  88  59 

8809 

67  35  41 

8916 

YenoB 

£. 

103    5    7 

88ao 

100  43    4 

8850 

99  18  50 

8840 

97  55  35 

3380 

36 

Regolos 

W. 

97  39  48 

9887 

99  13  38 

9886 

100  47  33 

9816 

103  31  30 

3606 

Man 

W. 

50  34  38 

9710 

53    0  55 

9698 

53  37  37 

9687 

55  14  34 

3676 

Spica 

W. 

43  36  46 

9884 

45  10  30 

9899 

46  44  39 

9811 

48  18  43 

9799 

a  Aquils 

E. 

61  33  35 

4017 

60  13     3 

4045 

59     1     8 

4077 

57  50  43 

4110 

Fomalhaut 

E. 

85  30  48 

3019 

83  50  59 

8010 

83  30  59 

8001 

80  50  47 

3991 

VenuB 

E. 

90  55  17 

8976 

89  30  37 

8964 

88     5  43 

8961 

86  40  34 

8938 

Sun     • 

E. 

130  58  41 

8186 

119  33  14 

8178 

118    5  33 

8161 

116  38  37 

8149 

37 

Man 

W. 

63  33  13 

9616 

65     1  47 

9608 

66  40  38 

9800 

68  19  47 

3677 

Spica 

W. 

56  13  45 

9788 

57  49  34 

9735 

59  35  41 

9719 

61     3     5 

3608 

a  Aquila 

E. 

53    8    7 

4847 

51     1  58 

4409 

49  56  45 

4480 

48  53  34 

4560 

Fomialhaut 

E. 

73  16  50 

9846 

71  45  38 

9986 

70  13  55 

9937 

68  43  10 

3919 

Venus 

E. 

79  31    0 

8173 

78    4  17 

8158 

76  37  17 

8143 

75  10    0 

8199 

Sun 

E. 

109  30    9 

8088 

107  51  39 

8069 

106  33  51 

8055 

104  53  46 

8040 

38 

Man 

W. 

76  40  14 

9807 

78  31  18 

9499 

80    3  43 

3477 

81  44  38 

3469 

Spica 

W. 

69    8  43 

9698 

70  47    0 

9619 

73  35  38 

3506 

74     4  36 

3863 

Antares 

W. 

33  14  38 

9617 

34  53  56 

9619 

36  31  35 

3896 

38  10  35 

9681 

Fomalhaut 

E. 

61     0  54 

9881 

59  38  11 

9876 

57  55  33 

3870 

56  33  35 

9866 

Venus 

E. 

67  48  57 

8061 

66  19  47 

8034 

64  50  17 

8018 

63  30  36 

8001 

Sun 

E. 

97  33  44 

9964 

95  53  46 

9947 

94  31  37 

9081 

93  49  48 

3916 

39 

Man 

W. 

90  18  41 

9884 

93    3  38 

3869 

93  46  57 

9868 

95  31  39 

3887 

Spica 

W. 

83  34  49 

9808 

84    5  58 

9487 

85  47  39 

9470 

87  39  34 

9456 

Antares 

W. 

36  30  58 

9509 

38  13    9 

9465 

39  53  43 

9469 

41  35  40 

3458 

Fomalhaut 

E. 

48  36  45 

9869 

47    3  38 

9866 

45  30  36 

9878 

43  57  43 

9883 

Venus 

E. 

55  45  53 

9916 

54  13  53 

9897 

53  41  30 

3880 

51     8  45 

9863 

Sun 

E. 

85    6  11 

9899 

83  33  31 

9819 

81  58    9 

9795 

80  33  34 

3777 

30 

Man 

W. 

104  31     8 

9956 

106    8  13 

3989 

107  55  43 

3333 

109  43  37 

3907 

Spica 

W. 

96    4  43 

9879 

97  48  58 

3855 

99  33  37 

9889 

101  18  40 

3398 

Antares 

W. 

50  11  17 

9869 

51  55  36 

3358 

53  40  18 

9886 

55  35  25 

3390 

Fomalhaut 

E. 

36  17  53 

9993 

34  47  31 

8084 

33  18     1 

8065 

31  49  33 

8144 

Venus 

e; 

43  19  13 

9779 

41  44     9 

9764 

40    8  41 

3787 

38  33  50 

9719 

Sun 

E. 

73  34  47 

9088 

70  47  51 

9669 

69  10  31 

9653 

67  33  46 

3684 

31 

Spica 

W. 

110    9  48 

9948 

111  57  12 

3997 

113  44  59 

3919 

115  33    9 

3198 

Antares 

W. 

64  16  54 

9939 

66    4  33 

9934 

67  53  15 

.9908 

69  40  30 

3194 

Venus 

E. 

30  37  50 

9685 

38  49  43 

3690 

37  11  15 

9004 

35  33  35 

3590 

Sun 

E. 

59  18    6 

9648 

57  37  59 

3831 

55  57  39 

9615 

54  16  37 

3499 
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AT 

GREENWICH  APPARENT  NOON. 

Sklenal 

Stinfttionof 

THE  SUN'S 

Time 
of  the 

Time, 
tob* 

1 

1 

1 

1 

Semldi- 
•meter 
pMring 

the 
Merid- 

iaa. 

added  10 

Dlfl: 

fior 

Ihoor. 

tubtraeled 
jTOfn 

Apparent 
Time, 

Atrartnt 
Bl(ht  A*M>ukn. 

DUtlbr 
Iboor. 

Appmnni 

DUtfor 
Ihoor. 

57.77 

B«nl. 
diameter. 

Tues. 

I 

0  43  58.05 

a. 
9.102 

N.  4  43  48.3 

ife     1.87 

64.50 

"3  50.63 

e. 
0.754 

Wed. 

2 

0  47  36.53 

9.107 

5    6  52.1 

57.66 

16     1.59 

64.53 

3  32.60 

0.748 

Thur. 

3 

0  51  15.16 

9.115 

5  29  50.5 

67.82 

16     1.31 

64.55 

3  14.73 

0.741 

Fri. 

4 

0  54  53.93 

9.122 

5  52  43.2 

67.08 

16     1.04 

64.57 

2  57.00 

0.788 

Sat. 

5 

0  58  32.91 

9.129 

6  15  29.9 

66.82 

16    0.76 

64.60 

2  39.47 

0.726 

Sun. 

6 

1    2  12.05 

9.137 

6  38  10.1 

66.64 

16    0.48 

64.63 

2  22.11 

0.718 

Mon. 

7 

1    5  51.41 

9.146 

7    0  43.4 

56.25 

16    0.21 

64.67 

2    4.97 

0.709 

Tues. 

8 

1    9  30.98 

9.156 

7  23    9.5 

65.94 

15  59.94 

64.61 

1  48.04 

0.700 

Wed. 

9 

1  IS  10.80 

9.166 

7  45  28.2 

65.62 

15  59.67 

64.74 

1  31.34 

0.691 

Thur. 

10 

1  16  50.86 

9.176 

8    7  38.9 

55.28 

15  59.40 

64.78 

1  14.90 

0.679 

FrL 

11 

1  20  31.18 

9.187 

8  29  41.3 

54.93 

15  59.13 

64.82 

0  58.70 

0.668 

Sat 

12 

1  24  11.78 

9.199 

8  51  35.1 

64.56 

15  58.86 

64.87 

0-42.80 

0.657 

Sm. 

13 

1  27  52.68 

9.212 

9  18  19.8 

54.18 

15  58.60 

64.91 

0  27.19 

0.644 

Mon. 
Tues. 

14 
15 

1  31  33.88 
1  35  15.44 

9.227 
9.240 

9  34  55.3 
9  56  21.3 

53.7S 
53.88 

15  58.34 

15  58.08 

64.96 
65.01 

0  11.87 

0.631 
0.617 

0    ^.6^ 

Wed. 

16 

1  88  57.33 

9.255 

10  17  37.3 

52.96 

15  57.82 

65.06 

0  17.72 

0.608 

Thur. 

17 

1  42  39.59 

9.270 

10  38  43.0 

52.53 

15  57.56 

65.12 

0  31.97 

0.587 

Fri. 

18 

1  46  22.21 

9.287 

10  59  38.1 

52.06 

15  57.30 

65.18 

0  45.86 

0.570 

Snt. 

19 

1  SO    5.24 

9.804 

11  20  22.3 

51.62 

15  57.04 

65.24 

0  59.35 

0.558 

&M. 

20 

1  58  48.70 

9.821 

11  40  55.6 

51.14 

15  56.78 

65.30 

1  12.42 

0.585 

Mon. 

21 

1  67  82.58 

9.889 

12     1  17.5 

60.65 

15  56.52 

65.36 

1  25.04 

0.517 

Tues. 

22 

2    1  16.90 

9.857 

12  21  27.4 

60.16 

15  KM 

65.48 

1  87.25 

0.496 

Wed. 

23 

2    5     1.70 

9.876 

12  41  25.4 

49.66 

15  56.00 

65.49 

1  48.97 

0.478 

Thur. 

24 

2    8  46.95 

9.895 

13     1  11.0 

49.18 

15  55.74 

65.56 

2    0.24 

0.457 

Fri. 

25 

2  12  82.72 

9.418 

13  20  43.7 

48.60 

15  55.49 

65.68 

2  11.00 

0.487 

Sat 

26 

2  16  18.99 

9.440 

13  40    3.4 

48.05 

15  55.24 

65.70 

2  21.26 

0.416 

Sim. 

27 

3  20    5.78 

9.461 

13  59    9.8 

47.49 

15  54.99 

65.77 

2  30.99 

0.895 

Mod. 

28 

2  23  B3.11 

9.488 

14  18    2.5 

46.91 

15  54.74 

65.84 

2  40.19 

0.878 

Tuea. 

29 

2  27  40.97 

9.506 

14  86  41J2 

46.82 

15  54.49 

65.92 

2  48.86 

0.849 

Wed. 

80 

3  31  29.87 

9.589 

14  56    5.7 

46.72 

15  54.25 

66.00 

2  57.00 

0.827 

Thur. 

81 

3  85  18.83 

9.668 

N.16  18  15.8 

46.11 

15  54.01 

66.07 

8    4.59 

0J04 

Itan.- 

---"-— 
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AT  GREENWICH  MEAN 

NOON. 

i 

1 

THE  SUN'S 

IqialSooor 

TfaM, 

fote 

DUL 

for 

Ihour. 

TtaM. 

BIchtlMukni. 

DUtfior 
Iboor. 

Appmnni 
Declinattoa. 

Silt  for 
Ihoor. 

atUUd$0 
Mtmm 
Tims, 

TUM. 

Wed. 
Thur. 

1 

2 
3 

h.     m.     f. 

0  43  57.46 
0  47  35.98 
0  51  14.66 

a. 

9.103 
9.107 
9.115 

N.  4  43  44.6 
5    6  48.7 
5  29  47.4 

57.77 
57.56 
57.82 

"s  50.68 
8  32.65 
8  14.77 

0.754 
0.748 
0.741 

h.     m.     s. 

23  40    6.78 
23  44    3.33 
23  47  59.89 

Fri. 
Sat 

4 
5 
6 

0  54  53.48 

0  66  32.50 

1  2  11.69 

9.122 
9.129 
9.1S7 

5  52  40.4 

6  15  27.4 
6  38    7.9 

57.08 
56.82 
56.54 

2  57.04 
2  39.51 
2  22.14 

0.788 
0.726 
0.718 

23  51  56.44 
23  55  52.99 
23  59  49.55 

Moa. 
TuM. 
Wed. 

7 
8 
9 

1  .  5  51.09 
1    9  80.71 
1  IS  10.97 

9.146 
9.155 
9.166 

7    0  41.5 
7  23    7.9 
7  45  26.8 

56.25 
55.94 
55.62 

2    4.99 
1  48.06 
1  31.36 

0.709 
0.700 
0.691 

1     8  46.10 
1     7  42.65 
1  11  39J21 

Thur. 

Fri. 

Sat 

10 
11 
12 

1  16  50.ff7 
1  20  31.03 
1  24  11.67 

9.176 
9.187 
9.199 

8    7  37.7 
8  29  40.3 
8  51  34.4 

55.28 
54.93 
64.56 

1  14.91 
0  58.71 
0  42.80 

0.679 
0.668 
0.657 

1  15  35.76 
1  19  32.32 
1  28  28.87 

Smt. 
Mon. 
Tues. 

13 
14 
15 

1  27  52.61 
1  81  83.85 
1  85  15.44 

9.212 
9.227 
9.240 

9  13  19.4 
9  34  55.1 
9  56  21.3 

54.18 
58.78 
68.88 

0  27.19 
0  11.87 

0.644 
0.681 
0.617 

1  27  25.42 
1  31  21.98 
1  85  18.53 

0    3.09 

Wed. 
Thur. 
Fri. 

16 

17 
18 

1  88  57.87 
1  42  39.66 
1  46  22.82 

9.255 
9.270 
9.287 

10  17  37.5 
10  38  43.4 
10  59  38.8 

52.96 
52.58 
52.08 

0  17.72 
0  31.98 
0  45.87 

0.608 
0.587 
0.570 

1  39  15.09 
1  43  11.64 
1  47    8.19 

Sat 
Sun. 
Mon. 

19 
20 
21 

1  50    6.39 
1  58  48.88 
1  57  82.80 

9.804 
9.821 
9.889 

11  20  23.2 

11  40  56.6 

12  J  18.5 

51.62 
51.14 
50.65 

0  59.36 

1  12.43 
1  25.06 

0.558 
0.585 
0.517 

1  51     4.75 
1  55     1.31 
1  58  57.86 

Tues. 
Wed. 
Thur. 

22 
23 
24 

2     1  17.15 
2    6     1.98 
2    8  47.27 

9.857 
9.876 
9.805 

12  21  28.5 

12  41  26.5 

13  1  12.2 

50.16 
49.66 
49.18 

1  37.27 

1  48.99 

2  0J26 

0.498 
0.478 
0.457 

2    2  54.42 
2    6  50.97 
2  10  47.53 

Fri. 

Sat 

25 
26 

27 

2  12  33.06 
2  16  19.86 
2  20    &18 

9.418 
9.440 
9.461 

13  20  45.1 
13  40    5.0 
13  59  11.6 

48.60 
48.06 
47.49 

2  11.02 
2  21.28 
2  31.01 

0.487 
0.416 
0.895 

2  14  44.08 
2  18  40.64 
2  22  37.19 

Mon. 
Tuea. 
Wed. 

28 

29 
80 

2  28  53.54 
2  27  41.4SI 
2  81  29.84 

9.488 
9.506 
9.529 

14  18    4.5 
14  36  43.4 
14  55    8.0 

46.91 
46.82 
46.72 

2  40.21 
2  48.88 
2  57.02 

0.878 
0.849 
0.827 

2  26  33.75 
2  30  30.30 
2  34  26.86 

Thur. 

SI 

2  36  18.81 

9.552 

N.15  13  18.1 

46.11 

8    4.60 

0.804 

2  38  23.41 

N< 

Iter  for  M«i 

m  NooD  may  be  ■wnnwrt  tb»  t 
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App««iit 
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AT  GREENWICH  MEAN  N(X)N.                                      | 

THE  SUN'S 

1 

1 
1 

"8 

- 

Lo^ittfam 
Badhu  TMtor 

OftiM 

Swth. 

ma.  tot 

Iboar. 

ItaaTfaM 

IViM  LONOITUDB. 

DUtte 
Ihoor. 

LkTCnjBE. 

I 

X' 

1 
2 

a 

92 
98 
94 

n  57  28.6 

12  56  35.5 

13  55  40.6 

57  23.6 
56  30.4 
55  35.4 

147.82 
147.74 
147.66 

— (J.78 
0.70 
0.61 

0.0000656 
.0001928 
.0003195 

58.2 
68.0 
62.6 

h.     m.     ■. 

23  16    3.89 
23  12    7.98 
23    8  12.07 

4 
6 
6 

95 
96 
97 

14  54  48.7 

15  53  44.9 

16  52  43.9 

54  38.4 
53  39.5 
52  38.4 

147.S8 
147.60 
147.41 

0.49 
0.36 
0.23 

.0004454 
.0005705 
.0006948 

62.6 
62.0 
61.7 

23    4  16.16 
23    0  20.25 
22  56  24.34 

7 
8 
9 

98 

99 

100 

17  51  40.9 

18  50  35.7 

19  49  28.4 

51  35.2 
50  29.9 
49  22.5 

147.83 
147.2S 
147.14 

—0.10 

-H).02 

0.14 

.0008183 
.0009409 
.0010626 

61.9 
60.9 
50.6 

22  52  28.44 
22  48  32.54 
22  44  36.62 

10 
11 
12 

101 
102 
108 

20  48  18.6 

21  47    6.6 

22  45  52.4 

48  12.6 
47    0.5 
45  46.2 

147.04 
146.9S 
146.86 

0.21 
0.28 
0.30 

.0011834 
.0013037 
.0014235 

50.2 
50.0 
49.8 

22  40  40.72 
22  36  44.80 
22  32  48.89 

13 
14 
15 

104 
105 
106 

23  44  35.9 

24  43  17.1 

25  41  56.1 

44  29.5 
48  10.6 
41  49.5 

146.77 
146.68 
146.M 

0.81 
0.29 
0iJ2 

.0015427 
.0016616 
.0017800 

49.6 
49.4 
49.8 

22  28  52.99 
22  24  57.08 
22  21     1.18 

16 
17 
18 

107 
106 
109 

26  40  83.0 

27  39    7.7 

28  37  40.8 

40  26.2 
89    0.7 
37  33.2 

146.60 
146.41 
146.SS 

0.14 
^0.08 
—0.09 

.0018981 
.0020163 
.0021343 

49.8 
49.2 
49.2 

22  17    5J26 
22  13    9.36 
22    9  13.45 

19 
20 
21 

110 
111 
112 

29  36  10.9 

30  34  39.7 

31  33    6.6 

86    3.7 
84  82.4 
32  59.2 

146.26 
146.17 
146.09 

0.22 
0.37 
0.50 

.0022522 
.0023698 
.0024873 

49.1 
49.0 
48.9 

22    5  17.54 
22     1  21.62 
21  57  25.72 

22 
23 
24 

113 
114 
115 

32  31  31.6 

33  29  54.8 

34  28  16.4 

31  24.1 
29  47.1 
28    8.6 

146.01 
146.94 
146.87 

0.61 
0.71 
0.78 

.0026045 
.0027215 
.0028382 

48.6 
48.4 
48.8 

21  53  29.81 
21  49  33.91 
21  45  37.99 

25 
26 
27 

116 
117 
118 

85  26  36.4 

86  24  54.9 
37  23  11.9 

26  28.5 
24  46.6 
23    3.6 

146.79 
146.72 
146.66 

0.83 
0.85 
0.84 

.0029543 
.0030698 
.0031844 

48.2 

48.0 
47.6 

21  41  42.09 
21  37  46.17 
21  33  50.27 

28 
29 
30 

119 
120 
121 

88  21  27.4 

39  19  41.8 

40  17  58.7 

21  18.9 
19  82.8 
17  45.1 

146.60 
146.64 
146.48 

0.79 
0.72 
0.63 

.0032980 
.0034104 
.0035214 

47.1 
46.6 
46.9 

21  29  54.36  1 
21  25  58.45 
21  22    2.53 

81 

122 

41  16    4.7 

15  55.9 

146.42 

—0.52 

0.0036310 

46.4 

21  18    6.63 

Holm.— >.  iiwM.pi 
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GEEENWICH 

MEAN  TIME. 

THE 

MOON'S 

^ 

HIMIDTAMITIB. 

HORIZONTAI 

PARATJiAX. 

MIRIDIAN  PASSAQB. 

* 

s 

AOB. 

Nooni 

Mldnlcht 

Noon. 

PULfor 
Iboar. 

Mkliiight. 

DUtfor 
Ihoor. 

DUtfor 
Iboor. 

1 

2 
8 

lfe'&.5 

16  33.5 
16  40.9 

1^28.4 
16  37.7 
16  42.9 

5^  59.0 

60  39.7 

61  6.8 

+1.90 
1.44 
0.79 

60  20.8 

60  55.2 

61  14.1 

+1.70 

1.13 

+0.42 

h.     m. 

21  41.7 

22  34.4 

23  25.8 

m. 
2.15 
2.08 
2.05 

25.7 
26.7 
27.7 

4 
6 
6 

16  43.6 
16  41.1 
16  33.5 

16  43.0 
16  87.9 
16  28.1 

61  16.8 
61     7.5 
60  39.8 

+0.02 

-0.78 

1.48 

61  14.6 
60  55.8 
60  20.1 

-0.89 
1.15 
1.77 

6 

0  17.3 

1  10.1 

2.08 
2.15 

28.7 
0.3 
1.3 

t 
8 
9 

16  21.9 
16    7.6 
15  52.0 

16  15.0 
15  59.9 
15  44.2 

59  57.2 
59    4.6 
58    7.3 

2.01 
2.82 
2.40 

59  31.8 
58  36.2 
57  38.6 

2.19 
2.89 
2.36 

2  4.9 

3  1.9 

4  0.3 

2.24 
2.81 
2.84 

2.3 
3.3 
4.3 

10 
11 
12 

15  36.6 
15  22.3 
15  10.0 

16  29.2 
15  15.9 
15    4.8 

57  10.6 
56  18.3 
55  33.1 

2.29 
2.04 
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2 

14     1  29.87 

14779 

13  12    7.1 

19408 

3 

12  36  49.83 

1.7496 

2  28  40.0 

14499 

3 

14    3  22.63 

14614 

13  25    3.9 

19488 

4 

12  38  34.85 

1.7610 

2  42  45.5 

14488 

4 

14    5  15.64 

14867 

13  37  57.9 

19476 

5 

12  40  19.95 

1.7638 

2  56  50.6 

14488 

5 

14    7    8.91 

14901 

13  50  49.0 

1949B 

6 

12  42    5.13 

1-7687 

3  10  55.4 

14477 

6 

14    9    2.45 

14046 

14    3  37.3 

19.780 

7 

12  43  50.39 

1.7660 

3  24  59.8 

14470 

7 

14  10  56.25 

14989 

14  16  22.6 

19.780 

8 

12  45  35.73 

1.7604 

3  39    3.7 

14403 

8 

14  12  50.32 

14004 

14  29    4.9 

19.ff79 

9 

12  47  21.16 

1.7679 

3  53    7.2 

14468 

9 

14  14  44.66 

14080 

14  41  44.1 

19.098 

10 

12  49    6.68 

L7606 

4    7  10.1 

144tt 

10 

14  16  39.28 

14197 

14  54  20.2 

19409 

11 

12  50  52.30 

L7013 

4  21  12.4 

14488 

11 

14  18  34.18 

14173 

15    6  53.1 

19481 

12 

12  52  38.02 

1.7639 

4  35  14.1 

14493 

12 

14  20  29.36 

14990 

15  19  22.7 

19488 

13 

12  54  23.84 

1.7047 

4  49  15.1 

14410 

13 

14  22  24.82 

14369 

15  31  49.0 

19410 

14 

12  56     9.78 

1.7060 

5    3  15.3 

18496 

14 

14  24  20.58 

14816 

15  44  11.9 

19488 

15 

12  57  55.83 

1.7066 

5  17  14.8 

18484 

15 

14  26  16.63 

14007 

15  56  31.3 

19408 

16 

12  59  42.00 

1.T706 

5  31  13.4 

18.909 

16 

14  28  12.98 

14M7 

16    8  47.2 

19488 

17 

13     1  28.29 

1.7736 

5  45  11.1 

18464 

17 

14  30    9.63 

14407 

16  20  59.6 

I9.n» 

18 

13    3  14.70 

1.7740 

5  59    7.9 

18.988 

18 

14  32    6.58 

14617 

16  33    8.3 

19.114 

19 

13    5     1.24 

1.T706 

6  13    3.7 

18.993 

19 

14  34    3.83 

14506 

16  45  13.3 

194188 

20 

13    6  47.92 

1.7791 

6  26  58.5 

18404 

20 

14  36     1.39 

14630 

16  67  14.5 

114BB 

21 

13    8  34.73 

1.7814 

6  40  52.2 

18486 

21 

14  37  59.27 

14079 

17    9  11.8 

11.088 

22 

13  10  21.68 

1.7888 

6  54  44.8 

18467 

22 

14  39  57.46 

14796 

17  21    5.2 

23 

13  12    8.78 

1.7868 

7    8  36.2 

18446 

23 

14  41  55.97 

14777 

17  32  64.7 

U.78t 

24 

13  13  56.04 

1.7886 

S.  7  22  26.3 

18436 

24 

14  43  54.79 

14680 

S.17  44  40.1 

ll.TSO 
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Hoar. 

RighlAMraston. 

DIft 
forlm. 

DMUnatloii. 

DHL 
forlm. 

Ooar. 

Bighl  AModon. 

Dur. 

forlm. 

Difll 
Ibrlm. 

MO 

NDAY 

21. 

WEDNESDAY  23. 

h.     IB.      >. 

a. 

O       1       n 

N 

h.    m.    f. 

a. 

O        1        « 

li 

0 

14  43  64.79 

I.ffi30 

S.17  44  40.1 

11.798 

0 

16  25  51.13 

9.9091 

S.35  36  36.1 

7.061 

1 

14  45  63.93 

1.98W 

17  56  31.4 

11.698 

1 

16  28    7.45 

9.9749 

36  33  36.0 

6.984 

3 

14  47  63.40 

1.9040 

18     7  58.5 

11J63 

3 

16  30  24.12 

9.9808 

36  40  28.3 

6.809 

3 

14  49  63.21 

1.9906 

18  19  31.4 

11.913 

3 

16  32  41.15 

9.3866 

35  47  12.6 

6.676 

4 

14  51  53  35 

9JN)61 

18  30  59.9 

11.489 

4 

16  34  58.62 

9.39^24 

35  63  49.3 

6.946 

5 

14  53  53.82 

MUM 

18  43  34.0 

11.869 

5 

16  37  16.23 

9.9081 

36    0  18.1 

6414 

6 

14  55  54.62 

OJOM 

18  53  43.7 

11.390 

0 

16  39  34.39 

9.8038 

36    6  39.0 

6.389 

7 

14  57  55.75 

9.0317 

19    4  58.8 

11.914 

7 

16  41  53  69 

9.8094 

36  13  51.9 

6.148 

8 

14  59  57.22 

J.0J73 

19  16    9  3 

11/187 

8 

16  44  11.42 

9^190 

36  18  56.7 

6.018 

9 

15     1  59.04 

fumi 

19  27  15.3 

110)99 

9 

16  46  30  49 

9.8906 

36  34  53.5 

9.878 

10 

15     4     1.20 

S.0380 

19  38  16.4 

10.960 

10 

16  48  49.89 

9.3361 

36  30  42.1 

9.741 

11 

15    6     3.71 

9.0447 

19  49  13.8 

10.899 

11 

16  61     9.62 

9.3819 

36  36  22.4 

9.601 

19 

15     8    6.67 

9.0005 

20    0    4.3 

10.818 

13 

16  53  39.67 

9.8366 

36  41  54.3 

9468 

13 

15  10    9.77 

9.05W 

20  10  50.9 

10.784 

13 

16  55  50.04 

9.3431 

36  47  17.9 

9.333 

14 

15  12  13.33 

90633 

20  31  33  4 

10.648 

14 

16  58  10.73 

9.8474 

36  52  33.0 

6.181 

15 

15  14  17.24 

90682 

30  33    8.8 

10.968 

15 

17    0  31.73 

9.8936 

36  57  39.6 

6.088 

16 

15  16  21.51 

Un4'2 

30  43  40.0 

10.477 

16 

17    3-53.04 

9.8977 

37    3  37.6 

4.806 

17 

15  18  26.14 

9.0801 

30  53    6.0 

10.389 

17 

17    5  14.65 

9.86-/I 

37    7  27.0 

4.791 

18 

15  20  31.12 

9.0861 

21     3  26.7 

10.800 

18 

17    7  36.57 

9.3en 

27  12    7.7 

4.606 

19 

15  22  36.47 

U»il 

31  13  43.0 

10.910 

19 

17    9  58  78 

9-3796 

27  16  39.7 

4490 

80 

15  24  42.18 

94)961 

31  33  51.9 

10.118 

30 

17  13  31.28 

9.8774 

37  21     2.8 

4.311 

21 

15  26  48.24 

9.1041 

31  33  56.3 

10.039 

31 

17  14  44.07 

9.88W 

27  25  17.1 

4.163 

23 

15  28  54.67 

9.1109 

31  43  64.9 

0.98>2 

33 

17  17    7.14 

9.3866 

27  29  22.4 

4.014 

33 

16  31     1.47 
TUI 

9.1168 

:SDA1 

S.S1  63  48.0 
'  22. 

9.887 

33 

17  19  30.49 

THIT 

9.8914 

RSDA^ 

S.37  33  18.8 

r  24. 

8.864 

0 

15  33    8.63 

9.1994 

S.33    3  36.3 

9.740 

0 

17  31  54.11 

9.8959 

S.87  37    6.1 

8.719 

1 

15  35  16.16 

9.19B6 

33  13  16.8 

9JM2 

1 

17  34  18.00 

9.4003 

37  40  44.3 

8.960 

3 

15  37  3^1.06 

9.1S48 

33  33*  53.4 

9.643 

3 

17  36  43.15 

37  44  13.3 

8407 

3 

15  39  33.33 

9.1409 

33  33  33.0 

9.448 

3 

17  39    6.55 

9.4088 

37  47  33.3 

8.998 

4 

15  41  40.97 

9.1471 

33  41  45.6 

9.849 

4 

17  31  31.20 

9.4130 

37  50  43.8 

8.008 

5 

15  43  49.98 

9.1989 

33  51     3.1 

9.940 

6 

17  33  56.10 

9.4160 

37  53  45.0 

9J)43 

6 

15  45  59  35 

9.1008 

33    0  14.4 

9.136 

6 

17  36  21.23 

94308 

37  56  36.9 

9.786 

7 

15  48    9.09 

9.1669 

33    9  19.4 

9.081 

7 

17  38  46.59 

9.4346 

37  59  19.4 

9.639 

8 

15  50  19.31 

9.1717 

33  18  18.1 

8.939 

8 

17  41  12.18 

9.4984 

38     1  52.4 

9473 

9 

15  62  39.70 

9.1779 

S3  37  10.4 

8.818 

9 

17  43  38.00 

9.4331 

28    4  16.0 

9.818 

10 

15  54  40.56 

9.1841 

33  35  56.3 

8.700 

10 

17  46    4.03 

9.4396 

28    6  30.0 

9.193 

11 

15  56  51.79 

9.1903 

33  44  35.6 

8.999 

11 

17  48  30.27 

9.4890 

28    8  34.4 

1.993 

13 

15  59    3.39 

9.1964 

33  63    8.1 

8.488 

13 

17  50  56.71 

9.4498 

28  10  29.2 

1.883 

13 

16     1  15.36 

9.9036 
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8.876 

13 

17  53  23.35 

9.4499 

38  12  14.3 

1.671 

14 
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9.9087 

24    9  53.3 

8.968 

14 

17  65  50.17 

9.4489 

28  13  49.7 

1.909 

15 

16    5  40.40 

9.9148 

24  18    5.6 

8.148 

16 

17  58  17.17 

9.4919 

28  15  15.4 
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16 

16    7  53.47 

9.9909 

34  36  10.9 

8.083 

16 
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9.4444 
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1.183 

17 
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9.2170 
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7.914 

17 
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9.4973 

28  17  37.4 

14)19 

18 

16  13  30.71 

9.9331 

24  42    0.6 

7.796 

18 

18    6  39.21 

9.4906 

28  18  33.6 

0.894 

19 

16  14  34.88 

9.9183 

24  49  44.8 

7.677 

19 

18    8    6.88 

9.4623 

28  19  19.9 

0.680 

30 

16  16  49.41 

9.9493 

34  67  31.8 

7.996 

30 

18  10  34.69 

9.4648 

28  19  56.3 

0.934 

31 

16  19    4.30 

9.9919 

36    4  51.6 

7.433 

31 

18  13    2.65 

94671 

28  20  22.8 
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33 

16  31  19.55 

9.9979 

36  13  13.8 

7.810 

33 

18  15  30.74 

94603 

28  20  39.3 

^0039 
'  '  0.149 

33 

16  33  35.16 

9.9639 

36  19  28.7 

7.186 

33 

18  17  58.96 

94713 

28  20  45.8 

34 

16  35  51.13 

9.9601 

S.36  36  36.1 

7.061 

?4 

18  20  27.30 
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of 

VPi. 
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of 

Poeitioa 

Oiff. 

DilL 

Difl. 

DHL 

O       /        u 

O        1          N 

o      1       n 

O        1         M 

1 

Antares 

W. 

71  29    7 

S180 

73  18    5 

9166 

75    7  25 

9161 

76  57    7 

91S7 

Venus 

E. 

23  53  16 

Sfl75 

22  13  47 

9668 

20  34     1 

9661 

18  53  59 

96U 

Son 

E. 

52  35  23 

9488 

50  53  46 

9467 

49  11  47 

9468 

47  29  27 

9486 

3 

Antares 

W. 

86  10  33 

aom 

88    2    8 

906ft 

89  54     1 

9066 

91  46  10 

9066 

Son 

E. 

38  52  53 

387S 

37    8  39 

9869 

35  24    9 

9861 

33  39  23 

9941 

7 

Son 

W. 

31  19    3 

9486 

33    0  83 

9619 

34  41  19 

9580 

36  21  51 

9648 

Saturn 

E. 

35  50  36 

997ft 

34    4    0 

9907 

32  17  56 

9890 

30  32  26 

9846 

Pollux 

E. 

62    3  51 

9193 

60  15  12 

9908 

58  26  57 

9996 

56  39    6 

9941 

Regulus 

E. 

98  42  20 

9901 

96  53  54 

2917 

95    5  52 

9988 

93  18  14 

9960 

8 

Sun 

W. 

44  38  10 

9649 

46  16    8 

9669 

47  53  39 

9081 

49  30  44 

flOI 

Pollux 

E. 

47  46  16 

9811 

46     1     1 

9849 

44  16  13 

9808 

42  31  52 

9887 

ReffuluB 

E. 

84  26  25 

9380 

82  41  22 

9867 

80  56  45 

9875 

79  12  35 

9»4 

Mars 

E, 

127     1  43 

9916 

125  13  39 

9984 

123  26    2 

9351 

121  38  51 

9970 

0 

Sun 

W. 

57  29  95 

9809 

59    3  49 

9894 

60  37  46 

9844 

62  11  17 

9864 

Pollux 

E. 

33  56  54 

9489 

32  15  16 

9S09 

30  34    5 

9591 

28  53  21 

9640 

Regulus 

E. 

70  38  34 

9480 

68  57    6 

9800 

67  16    5 

9096 

65  35  31 

9»n 

Mars 

E. 

112  49  44 

9869 

111     5  15 

9881 

109  21  13 

9800 

107  37  37 

94n 

10 

Sun 

W. 

69  52  32 

9969 

71  23  39 

9089 

72  54    7 

8001 

74  24  18 

8090 

Aldebaran 

W. 

25     1  16 

9968 

26  32  53 

9090 

28    4  47 

9000 

29  36  55 

9003 

Regulus 

E. 

57  19  12 

9641 

55  41  13 

9660 

54    3  39 

9678 

52  26  30 

9600 

Mars 

E. 

99    6    6 

9S07 

97  25    3 

9695 

95  44  25 

9543 

94     4  11 

9550 

Spica 

E. 

HI  19  54 

9681 

109  41  41 

9648 

108    3  51 

9666 

106  26  25 

9688 

11 

Son 

W. 

81  49  36 

8100 

83  17  35 

8196 

84  45  13 

8148 

86  12  31 

8168 

Aldebaran 

W. 

37  18  19 

9000 

38  50  26 

9016 

40  22  25 

9039 

41  54  16 

9099 

Saturn 

W. 

19  23  43 

9064 

20  54  41 

9967 

22  25  48 

9058 

23  57    0 

9964 

Regulus 

E. 

44^  40 

9784 

42  51  51 

9801 

41  17  24 

9618 

39  43  19 

9BU 

Mars 

E. 

85  48  45 

9641 

84  10  46 

9066 

82  33    7 

9679 

80  55  49 

9687 

Spica 

E. 

98  24  55 

9766 

96  49  42 

9789 

95  14  50 

9706 

93  40  17 

9811 

13 

Son 

W. 

93  24  21 

8988 

94  49  51 

8947 

96  15    5 

8960 

97  40    3 

8974 

Aldebaran 

W. 

49  31     3 

9971 

51     1  52 

9070 

52  32  31 

9986 

54     2  59 

9006 

Saturn 

w. 

31  32  12 

9on 

33    2  54 

9085 

34  33  26 

9009 

36     3  49 

990O 

Regulus 

E. 

31  58  12 

9016 

30  26  13 

90S9 

28  54  35 

9049 

27  23  18 

»65      1 

Mars 

E. 

72  54    4 

9764 

71  18  36 

9767 

69  43  25 

9770 

68    8  30 

9791 

Spica 

E. 

85  52  14 

9880 

84  19  30 

9808 

82  47    2 

9005 

81   14  50 

9on 

13 

Son 

W. 

104  41  19 

8881 

106    4  56 

8840* 

107  28  21 

8860 

108  51  34 

8869 

Aldebaran 

W. 

61  32  44 

8087 

63     2  1! 

8044 

64  31  29 

8060 

66    0  38 

8098      1 

Saturn 

W. 

43  33  22 

8088 

45    2  48 

8045 

46  32     5 

8059 

48     1  13 

1 
8050 

Pollux 

W. 

17  14    0 

9081 

18  44  37 

9067 

20  15    6 

9004 

21  45  26 

8001 

Mars 

E. 

60  17  33 

9844 

58  44     2 

9858 

57  10  43 

•9869 

55  37  35 

9870 

Spica 

E. 

73  37  23 

9970 

72    6  33 

9080 

70  35  55 

9080 

69     5  28 

9097 

14 

Sun 

W. 

115  45  18 

8808 

117    7  37 

8406 

118  29  48 

8411 

119  51  52 

8415     1 

Aldebaran 

W. 

73  24  25 

8088 

74  52  49 

8008 

76  21     7 

8008 

77  49  19 

8109 

Saturn 

W. 

55  24  56 

8080 

56  53  19 

8004 

58  21  36 

8009 

59  49  47 

8109 

Pollux 

W. 

29  14  57 

8084 

30  44  28 

8089 

32  13  52 

8044 

33  43  10 

8050 

Mars 

E. 

47  54  30 

9007 

46  22  20 

9018 

44  50  18 

9919 

43  18  23 

9994 

Spica 

E. 

61  35  39 

8088 

60    6     7 

8080 

58  36  43 

8045 

57    7  26 

8061 
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78  47    9 

9134 
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80  37  32 
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82  28  14 

9000 

O        1          M 

84  19  15 

3088 
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E. 

17  13  43 

3983 

15  33  15 

3630 

13  52  42 

3637 

19  12    6 

3636 

Sun 

E. 

45  46  47 

3434 

44     3  47 

3410 

42  20  27 

3808 

40  36  49 

3886 

3 
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W. 

93  38  33 

3037 

95  31  10 

9038 

97  24    0 

3091 
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3014 

Sun 

E. 

31  64  23 

3ni 

30    9    9 

3833 

28  23  42 

3814 

26  38    3 
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7 

Sun 

W. 

38     1  58 

3666 

39  41  40 

3686 

41  20  56 

9004 

42  59  46 

9098 

Saturn 

E. 

28  47  33 

837S 

27    S  90 

9406 

25  10  49 

9486 

23  37    4 

3470 

Pollux 

E. 

54  51  40 

3360 

53    4  40 

3977 

51   18    6 

9904 

49  31  58 

3813 
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3038 

68  21     7 

9043 

Pollux 

E. 

27  13    4 

3660 

25  33  14 

3670 

23  53  50 

3600 

22  14  53 

9618 

Regulua 

E. 

63  55  23 

3666 

62  15  42 

3666 

60  36  26 

3604 

58  57  36 

9098 

Mars 

E. 

105  54  27 

9416 

104  11  43 

3464 

102  29  25 

3473 

100  47  33 

9480 

10 

Sun 

W. 

75  54     6 

8010 

77  23  31 

8066 

78  52  34 

8074 

80  21  15 

8001 

Aldebaran 

W. 

31     9  10 

3809 

32  41  30 

3000 

34  13  49 
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E. 

95  22  10 

3703 

93  47  32 

9789 

92  12  40 

3779 

90  37  36 

97W 

Venus 

E. 

109  30  40 

8149 

108    3  30 

8180 

106  36     8 

8198 

106    8  32 

8118 

Sun 

E. 

132  45  45 

8058 

131  16  44 

8048 

129  47  31 

8038 

128  18    6 

8097    j 

25 

Mars 

W. 

89  26  20 

3561 

91     6    9 

9501 

92  46  12 

3540 

'94  26  29 

9S90 

Spica 

W. 

72  34  10 

.    3641 

74  12    9 

3830 

75  50  23 

3090 

77  28  51 

9000    j 

AnUres 

W. 

26  39  59 

3640 

28  17  69 

3039 

29  66  14 

9018 

31  34  45 

9007 

Fomalhaut 

E. 

.   67  47  21 

3915 

56  15  21 

3910 

54  43  22 

3010 

53  11  24 

9019     . 

aPegasi 

E. 

79  26  31 

3067 

77  56    2 

3961 

76  25  24 

2075 

74  64  40 

99S9    1 

Jupiter 

E. 

82  38  53 

3710 

81     2  26 

9099 

79  25  45 

3080 

77  48  50 

90n     j 

Venus 

E. 

97  47  15 

8061 

96  18  18 

8000 

94  49     7 

8038 

93  19  41 

8096    1 

Sun 

E. 

120  47  34 

3973 

119  16  46 

3001 

117  45  44 

3940 

116  14  27 

9B87     1 

26 

Mars 

W. 

102  51  30 

3477 

104  33  15 

3407 

106  16  15 

3465 

107  57  31 

9445     1 

Spica 

W. 

85  45    0 

3559 

87  25     1 

3540 

89     5  18 

3090 

00  45  51 

9517     1 

Antares 

W. 

39  51     7 

3551 

41  31  10 

9588 

43  11  30 

9097 

44  52    6 

9515    ] 

Fomalhaut 

E. 

45  32  54 

3064 

44     1  44 

3008 

42  30  61 

9985 

41     0  19 

8000    > 

a  Pegasi 

E. 

67  19  32 

3058 

65  48  20 

3059 

64  17    7 

3053 

62  45  54 

9954     1 

Jupiter 

E. 

69  40  24 

^21 

68     1  67 

3008 

66  23  13 

3006 

64  44  13 

9564     ' 

Venus 

^. 

85  48  46 

3064 

84  17  48 

3051 

82  46  34 

3980 

81   15    4 

9090 

Sun 

E. 

108  34  16 

3877 

107     1  28 

3865 

105  28  24 

3859 

103  65     3 

9888 

27 

Mars 

W. 

116  32  49 

3886 

118  16  41 

3876 

120    0  52 

9864 

121  46  17 

1 
9859 

Spica 

W. 

99  12  45 

3457 

100  54  59 

3445 

102  37  30 

3489 

104  20  19 

9490     i 

Antares 

W. 

53  19  17 

»55 

65     1  34 

3449 

56  44     9 

3439 

58  27     2 

9417 

a  Pegasi 

E. 

55  10  47 

3061 

53  40  11 

3009 

52     9  60 

8006 

50  39  47 

8094 

Jupiter 

E. 

56  25     0 

3532 

54  44  18 

3510 

53     3  19 

3496 

51  22     3 

9485 

Venus 

E. 

73  33  26 

3850 

72    0  15 

9846 

70  26  47 

3833 

68  53     1 

9819. 

Sun 

E. 

96    4     5 

3774 

94  29     3 

3760 

92  63  43 

9747 

91  18    6 

9714 

28 

Antares     * 

W. 

67    5  52 

3355 

68  50  32 

3349 

70  36  30 

3881 

72  20  45 

1 
9818 

Jupiter 

E. 

42  51   16 

3433 

41     8  13 

3410 

39  24  53 

3806 

37  41   15 

9980 

Venus 

E. 

60  59  49 

3751 

59  24  17 

3788 

57  48  27 

3735 

56   12  20 

9T11 

Sun 

E. 

83  15  34 

3607 

81  38  10 

3656 

80    0  29 

9641 

78  22  30 

908 

29 

Antares 

W. 

81   11  26 

3356 

82  58  28 

3947 

84  45  46 

3335 

86  33  21 

9935 

Jupiter 

E. 

28  58  45 

3836 

27  13  24 

3815 

25  27  47 

3804 

23  41  64 

3996     1 

Venus 

E. 

48     7  19 

3647 

46  29  28 

3685 

44  51  20 

3093 

43  12  55 

9010 

Sun 

E. 

70     8    9 

3064 

68  28  24 

3553 

66  48  23 

3540 

65     8    5 

9598     , 

30 

Antares 

W. 

95  35  11 

3178 

97  24  19 

9184 

99  13  41 

3155 

101     3  17 

9146 

a  Aquil» 

W. 

53  17  35 

8646 

64  35  20 

8500 

55  54  28 

8500 

67  14  52 

8487 

Venus 

E. 

34  56  52 

3555 

33  16  55 

3545 

31  36  44 

3535 

29  56  20 

9897 

Sun 

E. 

56  42  38 

3474 

55    0  48 

34^4 

53  18  44 

2454 

61  36  26 

9M.    1 

1 
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GREENWICH    MEAN   TIME. 

LUNAB  DISTANCES. 

id 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

23 

and 

Midnight. 

of 

XVix. 

of 

xvinh. 

of 

XXP^ 

of 

Potitton 

Dlff. 

DUL 

Diff. 

DUL 

a  Aquilae 

E. 

O        1          « 

54   14   18 

40*0 

O        1          N 

63    6  30 

4906 

O        1          II 

51  59  34 

4356 

O        1          /( 

50  53  35 

4427 

Fomalhaut 

E. 

76     6  35 

99M 

74  35  31 

9054 

73    4  21 

9948 

71  33     3 

9048 

Jupiter 

E. 

101  38  41 

3830 

100    4  52 

9890 

98  30  50 

9811 

96  56  36 

9801 

Venus 

E. 

116  17  15 

8191 

113  60  55 

•180 

112  24  22 

8170 

110  57  37 

8100 

34 

W. 

82  49  17 

m» 

84  28  13 

9500 

86    7  22 

9580 

87  46  44 

9870 

Spica 

W. 

66    4  33 

9683 

67  41  37 

9079 

69  18  54 

9669 

70  56  25 

9009 

AnUres 

W. 

20  10  21 

9683 

21  47  24 

9679 

23  24  41 

9061 

25    2  13 

9051 

Fomalhattt 

E. 

63  65     3 

9921 

62  23  11 

9090 

60  61  17 

9017 

69  19  20 

9016 

m  Pegasi 

E. 

85  26  69 

8016 

83  57    6 

8000 

82  27    4 

8001 

80  56  52 

9008 

Jupiter 

E. 

89    2  18 

2759 

87  26  47 

9749 

85  51     3 

2782 

84  15    5 

9791 

Venoa 

E. 

103  40  44 

8106 

102  12  42 

8006 

100  44  27 

8084 

99  15  68 

8078 

Sun 

E. 

126  48  26 

8017 

125  18  34 

8005 

123  48  28 

9004 

122  18    8 

9088 

S5 

Mars 

W. 

96    7    0 

9590 

97  47  45 

9010 

99  26  46 

9480 

101  10     0 

9486 

Spica 

W. 

79    7  34 

9507 

80  46  33 

9087 

82  25  46 

9375 

84     6  15 

9004 

AnUres 

W. 

33  13  31 

9506 

34  62  32 

9585 

36  31  48 

9078 

38  11  20 

9509 

Fomalhaot 

E. 

51  39  29 

9098 

50    7  39 

sam 

48  35  65 

9035 

47    4  20 

9049 

m  Pegasi 

E. 

73  23  48 

9004 

71  52  50 

9961 

70  21  48 

2956 

68  50  42 

9954 

Jupiter 

E. 

76  11  39 

9666 

74  34  13 

9055 

72  66  32 

9643 

71  18  36 

9689 

Venus 

E. 

91  60    0 

80U 

90  20     6 

8001 

68  49  64 

9080 

87  19  28 

9077 

Sum 

E. 

114  42  55 

9095 

113  11     8 

9018 

HI  39    6 

2901 

110     6  49 

9880 

26 

Mars 

W. 

109  40    2 

9433 

111  22  49 

9499 

113    5  63 

9410 

114  49  13 

9800 

Spica 

W. 

92  26  40 

9506 

94     7  46 

9403 

95  49    9 

9482 

97  30  48 

9460 

AnUres 

W. 

46  32  59 

9508 

48  14     8 

9401 

49  55  34 

9170 

51  37  17 

9467 

Fomalhaut 

E. 

39  30  12 

8090 

38    0  34 

8060 

36  31  35 

8006 

35     3  20 

8185 

aPegasi 

E. 

61  14  43 

9056 

59  43  35 

9000 

68  12  32 

9065 

56  41  35 

9979 

Jupiter 

E. 

63    4  66 

9579 

61  25  22 

9860 

59  45  32 

0548 

68     5  25 

9585 

Venus 

E. 

79  43  18 

9019 

78  11  15 

9800 

76  38  55 

9887 

75     6  19 

9678 

Bun 

E. 

102  21  25 

9895 

100  47  30 

9819 

99  13  18 

9800 

97  38  50 

2787 

27 

Mars 

W. 

193  30     1 

9841 

125  15     1 

9t98 

127    0  19 

9817 

128  45  64 

9806 

Spica 

W. 

106    3  25 

9406 

107  46  49 

9806 

109  30  30 

9383 

HI  14  29 

2871 

Antares 

W. 

60  10  12 

9405 

61  53  40 

9809 

63  37  26 

9380 

65  21  30 

9867 

aPegasi 

E. 

49  10    4 

8044 

47  40  46 

8068 

46  11  57 

3096 

44  43  43 

8199 

Jupiter 

E. 

49  40  29 

9479 

47  68  37 

9400 

46  16  28 

9448 

44  34     1 

9435 

Venus 

E. 

67  18  68 

9605 

65  44  37 

9709 

64     9  59 

2779 

62  35    3 

2766 

Sun 

E. 

89  42  11 

9790 

88    6  58 

9107 

86  29  28 

9004 

84  52  40 

9081 

28 

Antares 

W. 

74    6  18 

9807 

76  52    8 

9994 

77  38  16 

9981 

79  24  42 

9270 

Jupiter 

E. 

35  57  20 

9878 

34  13    7 

9869 

32  28  37 

9349 

30  43  49 

9388 

Venus 

E. 

64  35  55 

9008 

52  59  12 

9085 

51  22  12 

9679 

49  44  54 

9659 

Sun 

E. 

76  44  13 

9015 

75    6  39 

9009 

73  26  46^ 

9S60 

71  47  37 

9676 

29 

Antares 

W. 

88  21  12 

9914 

90    9  19 

9004 

91  67  41 

9194 

93  46  18 

2188 

Jupiter 

E. 

21  55  47 

9«5 

20     9  25 

9975 

18  22  49 

8906 

16  35  59 

9907 

Venus 

E. 

41  34  13 

9608 

39  55  15 

9588 

38  16     3 

9576 

36  36  35 

2905 

Sun 

E. 

63  27  31 

9517 

61  46  41 

9505 

60     5  35 

9494 

58  24  14 

9484 

30 

Antares 

W. 

102  53     6 

9138 

104  43     7 

9180 

106  33  20 

9193 

108  23  44 

9116 

a  Aquils 

w. 

58  36  27 

8879 

59  59    B 

8395 

61  22  51 

3276 

62  47  31 

8981 

Venus 

E. 

28  15  45 

9510 

26  34  58 

9511 

24  54     0 

9504 

23  12  52 

9497 

Sun 

E. 

49  63  55 

9436 

48  11  12 

9499 

46  28  18 

9421 

44  45  13 

9413 

10 
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1 

AT 

GREENWICH  APPARENT  NOON. 

SlderoU 

THE  SUN'S 

of  the 

Equttaof 

t 

j 

Semidl- 

lobt 

DUL 

i 

tmeter 

iMnettd 

for 

pMcing 
the 

jTOfft 

Apparent 

Ihoar. 

^ 

ys 

Hfliid- 

Tinu, 

K 

K 

Appareni 

DIftfor 

Appareni 

SUMtoi 

SmdI- 

ko. 

A 

A 

Ihonr. 

Ihoar. 

diMMtor. 

h.     m.      •. 

a. 

O         1           « 

N 

1       n 

a. 

m.     1. 

a. 

Thur. 

1 

2  35  18.32 

9.552 

N.15  13  15.8 

45.11 

15  54.01 

66.07 

3    4.59 

0.304 

Fri. 

2 

2  39    7.83 

9.575 

15  31  10.8 

44.47 

15  53.77 

66.15 

3  11.62 

0.282 

Sat. 

3 

2  42  57.88 

9.598 

15  48  50.5 

43.82 

15  53.53 

66.23 

3  18.11 

0.258 

Sun. 

4 

2  46  48.51 

9.621 

16    6  14.4 

43.16 

15  53.30 

66.32 

3  24.01 

0.285 

Mon. 

5 

2  50  39.71 

9.645 

16  23  22.5 

42.50 

15  53.07 

66.40 

3  29.36 

0.211 

Tues. 

6 

2  54  31.46 

9.668 

16  40  14.3 

41.81 

15  52.84 

66.48 

3  34.14 

0.188 

Wed. 

7 

2  58  23.76 

9.692 

16  56  49.3 

41.11 

15  52.62 

66.57 

3  38.39 

0.165 

Thur. 

8 

3    2  16.62 

9.715 

17  13    7.2 

40.89 

15  52.41 

66.65 

3  42.06 

0.141 

Fri. 

9 

3    6  10.04 

9.738 

17  29    7.9 

89.66 

15  52.20 

66.74 

3  45.19 

0.118 

Sat 

10 

3  10    4.05 

9.762 

17  44  51.1 

88.92 

15  51.99 

66.82 

3  47.75 

0.095 

Sun. 

11 

3  13  58.60 

9.785 

18    016.4 

38.17 

15  51.78 

66.91 

3  49.76 

0.072 

Mon. 

12 

3  17  53.70 

9.809 

18  15  23.2 

37.41 

15  51.56 

66.99 

3  51.21 

0.049 

Tues. 

13 

3  21  49.39 

9.832 

18  30  12.0 

36.64 

15  51.36 

67.07 

3  52.08 

0.026 

Wed. 

14 

3  25  45.62 

9.855 

18  44  42.0 

35.85 

15  51.22 

67.16 

3  52.41 

0.002 

Thur. 

15 

8  29  42.41 

9.878 

18  58  52.8 

35.05 

15  51.03 

67.24 

3  52.17 

0.021 

Fri. 

16 

3  33  39.74 

9.901 

19  12  44.5 

34.24 

15  50.84 

67.32 

3  51.40 

0.044 

Sat 

17 

3  37  37.64 

9.924 

19  26  16.6 

38.42 

15  50.65 

67.40 

3  50.06 

0.067 

Sun. 

18 

3  41  36.07 

9.947 

19  39  29.1 

32.59 

15  50.46 

67.48 

3  48.18 

0.090 

Mod. 

19 

3  45  35.07 

9.969 

19  52  21.6 

31.78 

15  50.28 

67.56 

3  45.74 

0.118 

Tues. 

20 

3  49  34.63 

9.992 

20    4  53.7 

30.91 

15  50.10 

67.64 

3  42.75 

0.186 

Wed. 

21 

3  53  34.71 

10.015 

20  17    5.4 

30.05 

15  49.92 

67.71 

3  39.24 

0.167 

Thur. 

22 

3  57  35.34 

10.037 

20  28  56.3 

29.18 

15  49.74 

67.79 

3  35.17 

0.180 

Fri. 

23 

4     1  86.51 

10.059 

20  40  26.3 

28.31 

15  49.57 

67.86 

3  30.57 

0.202 

I  Sat 

24 

4    5  38.23 

10.081 

20  51  35.1 

27.42 

15  49.40 

67.93 

3  25.43 

0.SS4 

;  Sun. 

25 

4    9  40.48 

10.103 

21    2  22.7 

26.63 

15  49.23 

68.00 

3  19.76 

0.946 

1  Mon. 

26 

4  13  43.22 

10.124 

21  12  48.6 

26.62 

15  49.07 

68.07 

3  13.61 

0.267 

Tues. 

1 

27 

4  17  46.44 

10.145 

21  22  52.6  »4.70 

15  48.91 

68.13 

3    6.94 

0.288 

;  Wed. 

28 

4  21  50.18 

10.165 

21  32  34.5  38.78 

15  48.75 

68.20 

2  69.77 

0.308 

'  Thur. 

29 

4  25  54.39 

10.185 

21  41  54.2  22.85 

15  48.59 

68.25 

2  52.14 

0.328 

1  Fri. 

30 

4  29  59.06 

10.203 

21  50  51.3  21.91 

15  48.44 

68.31 

2  44.05 

0.847 

Sat 

31 

4  34    4.19 

10.221 

21  59  25.7 

20.96 

15  48.30 

68.37 

2  35.51 

0.865 

S»m. 

32 

4  88    9.72 

10.239 

N.22    7  87.3 

19.99 

15  48.16 

68.43 

2  26.55 

0.888   1 

Hon.- 

-K«MllaM0f  Um 

SemkUuM 

itv  pwdac  anj  b.  tMa<  by 

mbinedof  Oi  IB  tnm  Um 

Stdmal  Time.                1 
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AT  GREENWICH  MEAN 

NCX)N, 

THE  SUN'S 

i 

i 

i 

1 

, 

Iqoationof 
TliiMs 

adiUdto 
Mean 
Tim$, 

for 
Ihoor. 

8id«ml 
Tima. 

Jpptnni 

Dlltfor 
Ihoor. 

Appareni 
Deolinatton. 

DUE.  for 
Ihoor. 

Thur. 

Fri. 

Sat 

1 

2 
3 

h.     m.     a. 

2  35  18.81 
2  39    8.34 
2  42  58.41 

a. 

9.562 
9.675 
9.698 

N.15  13  18.1 
15  31  13.2 
15  48  52.9 

46.11 
44.47 

48.82 

m.      a. 

3    4.60 
3  11.63 
3  18.12 

a. 

0.804 
0.282 
0.268 

h.     m.     a. 

2  38  23.41 
2  42  19.97 
2  46  16.53 

Sun. 
Mon. 
Tue8. 

4 
5 
6 

2  46  49.06 
2  50  40.27 
2  54  32.04 

9.621 
9.645 
9.668 

16    6  16.8 
16  23  24.9 
16  40  16.7 

48.16 
42.60 
41.81 

3  24.02 
3  29.37 
3  34.15 

0.285 
0.211 
0.188 

2  50  13.08 
2  54    9.64 
2  58    6.19 

Wed. 
Thur. 
Fri. 

7 
8 
9 

2  58  24.35 

3  2  17.23 
3    6  10.66 

9.692 
9.716 
9.788 

16  56  51.7 

17  13    9.7 
17  29  10.4 

41.11 
40.89 
39.66 

3  38.40 
3  42.07 
3  45.20 

0.165 
0.141 
0.118 

3    2    2.75 
3    5  59.30 
3    9  55.86 

Sat 
Sun. 
Mod. 

10 
11 
12 

3  10    4.67 
3  13  59.22 
3  17  54.33 

9.762 
9.785 
9.809 

17  44  53.5 

18  0  18.6 
18  15  25.6 

38.92 
88.17 
87.41 

3  47.75 
3  49.76 
8  51.20 

0.096 
0.072 
0.049 

3  13  52.42 
3  17  48.98 
3  21  45.53 

Tues. 
Wed. 
Thur. 

13 
14 
15 

3  21  50.02 
3  25  46.25 
3  29  43.04 

9.882 
9.865 

9.878 

18  30  14.4 
18  44  44.4 
18  58  55.2 

86.64 
35.85 
85.05 

3  52.07 
3  52.40 
3  52.16 

0.025 
0.002 
0.021 

3  25  42.09 
3  29  38.65 
3  33  35.20 

Fri. 
Sat 
Sun. 

16 
17 
18 

3  33  40.37 
3  37  38.27 
3  41  36.70 

9.901 
9.924 
9.947 

19  12  46.8 
19  26  18.8 
19  39  31.2 

84.24 
83.42 
32.69 

3  51.39 
3  50.05 
3  48.17 

0.044 

•  0.067 

0.090 

3  37  31.76 
3  41  28.32 
3  45  24.87 

Mon. 
Tues. 
Wed. 

19 
20 
21 

3  45  35.70 
3  49  35.25 
3  53  35.32 

9.969 

9.992 

10.015 

19  52  23.6 

20  4  55.6 
20  17    7.2 

81.76 
80.91 
80.05 

3  45.73 
3  42.74 
3  39.23 

0.113 
0.135 
0.167 

3  49  21.43 
3  53  17.99 
3  57  14.55 

Thur. 

Fri. 

Sat 

22 
23 
24 

3  57  35.94 

4  1  37.10 
4    5  38.81 

10.087 
10.059 
10.081 

20  28  58.0 
20  40  27.9 
20  51  36.7 

29.18 
28.81 
27.42 

3  35.16 
3  30.56 
3  25.41 

0.180 
0.202 
0.224 

4     1  11.10 
4    5    7.66 
4    9    4.22 

Sun. 
Mod. 
Tues. 

25 
26 
27 

4    9  41.05 
4  13  43.74 
4  17  46.97 

10.103 
10.124 
10.145 

21    2  24.2 
21  12  50.0 
21  22  53.9 

26.68 
25.62 
24.70 

3  19.72 
3  13.59 
3    6.92 

0.246 
0.267 
0.288 

4  13    0.77 
4  16  57.33 
4  20  53.89 

Wed. 
Thur. 
Fri. 
Sat 

28 
29 
30 
31 

4  21  50.69 
4  25  54.88 
4  29  59.53 
4  34    4.63 

10.165 
10.18C 
10.203 
10.221 

21  32  35.7 
21  41  55.3 
21  50  52.3 
21  59  26.6 

28.78 
22.85 
21.91 
20.96 

2  59.75 
2  52.12 
2  44.03 
2  35.49 

0.808 
0.328 
0.347 
0.865 

4  24  50.44 
4  28  47.00 
4  32  43.56 
4  36  40.12 

Sun. 

32 

4  38  10.14 

10.239 

N.22    7  38.1 

19.99 

2  26.54 

0.383 

4  40  36.68 

Ni 

vn, — The  Semidiam 

©tor  for  Me 

«n  Noon  may  be  assi 

lined  the 

nunc  05  that  for  Apparen 

tNoon. 
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AT  GREENWICH  MEAN  NOON.                                      1 

THE  SUN'S 

1 

i 

1 

1 

Logarithm 

of  th« 

RMUuTMtor 

of  the 

Xirth. 

Dlflr.for 
Iboor. 

Han  Him 

of 
flkUmlOh. 

Tnu  lAMaiTODB. 

DUtfbr 
Iboor. 

LATITUDB. 

I 

I' 

1 

a 

8 

122 
128 
124 

41  li    "4.7 

42  14  14.2 
48  12  28.1 

<5  55.9 
14    5.8 
12  18.1 

146.42 
145.86 
146.29 

— (J.62 
0.39 
0.24 

0.0086310 
.0087890 
.0088454 

46.4 
44.7 
44.0 

h.     m.     1. 

21  18    i.68 
21  14  10.72 
21  10  14.80 

4 
5 
6 

125 
126 
127 

44  10  28.4 

45  8  33.1 

46  6  36.0 

10  19.2 
8  23.8 
6  26.5 

146.28 
146.17 
146.10 

-4).ll 

-M).01 

0.13 

.0089501 
.0040531 
.0041548 

48.8 
42.6 
41.9 

21    6  18.90 
21    2  22.98 
20  58  27.07 

7 
8 
9 

128 
129 
180 

47  4  87.1 

48  2  86.5 

49  0  34.1 

4  27.5 
2  26.7 
0  24.1 

146.02 
144.94 
144.87 

0.20 
0.27 
0.30 

.0042537 
.0043512 
.0044466 

41.1 
40.4 
89.6 

20  54  81.17 
20  50  85.25 
20  46  89.85 

10 
11 
12 

181 
182 
183 

49  58  80.0 

50  56  24.1 

51  54  16.4 

58  19.9 
56  13.8 
54    6.0 

144.79 
144.72 
144.65 

0.31 
0.30 
0.24 

.0045408 
.0046334 
.0047246 

88.9 
88.4 
87.9 

20  42  48.44 
20  88  47.51 
20  34  51.61 

18 
14 
15 

134 
185 
186 

52  52    6.9 
58  49  55.6 
54  47  42.6 

51  56.8 

49  44.8 
4n  31.6 

144.67 
144.49 
144.42 

0.16 
H-0.06 
—0.07 

.0048148 
.0049028 
.0049902 

87.4 
86.9 
86.4 

20  80  55.70 
20  26  59.78 
20  23    8.88 

16 
17 
18 

187 
188 
189 

55  45  28.0 

56  48  11.8 

57  40  54.1 

45  16.9 
48    0.5 
40  42.6 

144.86 
144.80 
144.24 

0.20 
0.33 
0.46 

.0050765 
.0051617 
.0052459 

86.9 
86.6 
86.0 

20  19    7.97 
20  15  12.05 
20  11  16.15 

19 
20 
21 

140 
141 
142 

58  38  35.0 

59  36  14.5 

60  88  52.8 

38  28.3 
36    2.7 
38  40.8 

144.18 
144.13 
144.08 

0.57 
0.68 
0.76 

.0053292 
.0054114 
.0054927 

84.6 
84.0 
88.5 

20    7  20.24 
20    8  24.82 
19  59  28.41 

22 
23 
24 

143 
144 
145 

61  81  80.0 

62  29    6.1 
68  26  41.3 

31  17.8 
28  53.7 
26  28.7 

144.04 
144.00 
148.96 

0.81 
0.83 
0.82 

.0055730 
.0056522 
.0057301 

88.0 
82.5 
82.0 

19  55  83.49 
19  51  86.59 
19  47  40.68 

25 
26 
27 

146 
147 
148 

64  24  15.6 

65  21  48.9 

66  19  21.4 

24    2.8 
21  86.0 
19    8.3 

148.92 
148.88 
148.84 

0.77 
0.70 
0.61 

.0058066 
.0058817 
.0059550 

81.5 
80.9 
80.2 

19  43  44.77 
19  89  48.85 
19  85  52.94 

28 
29 
80 

149 
150 
151 

67  16  53.0 

68  14  23.8 

69  11  53.8 

16  89.7 
14  10.4 
11  40i2 

148.80 
148.76 
148.78 

0.51 
0.38 
0.24 

.0060266 
.0060962 
.0061637 

29.5 
28.5 
27.7 

19  81  57.04 
19  28     1.18 
19  24    bm 

31 
82 

152 
153 

70  9  23.0 

71  6  51.4 

9     9.2    148.69 
6  37.4     148.65 

-^.10 
+0.02 

.0062290 
0.0062921 

26.9 
26.0 

19  20    9.80 
19  16  13.88 

1ton.—Ktanmf 

UMdftte.x' 

to  th*  memm  •qaii 
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GREENWICH  1 

MEAN  TIME. 

THE 

MOON'S 

1 

BmnwAMimnt 

BOBIZOIITAL 

PARALLAX. 

MEBIDIAIT  PAB8A0B. 

^ 

s 

AOB. 

Noon. 

MUidght 

Noon. 

SULIbr 

IhODT. 

MidiilgVt 

DULfor 
Ihoar. 

Wftfor 
Ihoar. 

1 

1^  30.0 

16  &.1 

66s?r.o 

+0.76 

60  34.6 

+0.48 

h      m. 

22     3.4 

m. 
2.02 

d. 

26.3 

2 

16  33.2 

16  33.3 

60  38.6 

+0.18 

60  38.9 

-0.14 

22  54.5 

2.09 

27.3 

3 

16  32.3 

16  30.2 

60  35.2 

-0.48 

60  27.5 

0.80 

23  47.9 

2.20 

28.3 

4 

16  27.0 

16  22.9 

60  16.0 

Ml 

60    0.9 

1.89 

6 

29.3 

5 

16  17.9 

16  12.2 

59  42.6 

1.64 

59  21.6 

1.85 

0  44.3 

2.81 

0.9 

6 

16    5.9 

15  59.1 

58  58.3 

a.oi 

58  33.3 

2.13 

1  43.2 

2.89 

1.9 

7 

15  52.0 

15  44.8 

58    7.3 

2.19 

S7  40.8 

2.20 

2  43.3 

2.39 

2.9 

8 

15  37.6 

15  30.6 

57  14.4 

2.17 

66  48.7 

2.10 

3  42.3 

2.31 

3.9 

9 

15  23.9 

15  17.5 

56  23.9 

2.01 

56    0.5 

1.88 

4  38.3 

2.16 

4.9 

10 

15  11.6 

15    6.2 

55  38.8 

1.72 

55  19.2 

1.54 

5  29.9 

1.98 

5.9 

11 

15     1.5 

14  57.4 

55     1.8 

1.86 

54  46.7 

1.15 

6  17.3 

1.82 

6.9 

12 

14  53.9 

14  51.2 

54  34.1 

0.94 

54  24.0 

0.72 

7    0.9 

1.69 

7.9 

13 

14  49.2 

14  47.8 

54  16.5 

0.52 

54  11.4 

-0.32 

7  41.8 

1.60 

8.9 

14 

14  47.0 

14  46.9 

54    8.7 

-0.12 

54    8.4 

+0.07 

8  21.1 

1.56 

9.9 

15 

14  47.5 

14  48.6 

54  10.4 

+0.25 

54  14.5 

0.41 

8  59.9 

1.57 

10.9 

16 

14  50.2 

14  52.3 

54  20.4 

0.56 

54  28.0 

0.70 

9  39.5 

1.62 

11.9 

17 

14  54.8 

14  57.7 

54  37.2 

0.82 

54  47.8 

0.98 

10  21.0 

1.71 

12.9 

18 

15    0.9 

15    4.4 

54  59.6 

1.08 

55  12.5 

1.11 

11     5.3 

1.84 

13.9 

19 

15    8.1 

15  12.0 

55  26.2 

1.17 

55  40.5 

1.21 

11  53.3 

2.00 

14.9 

20 

15  16.1 

15  20.2 

55  55.3 

1.25 

56  10.5 

1.28 

12  45.5 

2.16 

15.9 

21 

15  24.4 

15  28.6 

56  25.9 

1.29 

56  41.4 

1.29 

-  13  41.3 

2.28 

16.9 

22 

15  %2.8 

15  37.0 

56  56.8 

1.28 

57  12.1 

1.27 

14  39.3 

2.33 

17.9 

23 

15  41.1 

15  45.1 

57  27.2 

1.25 

57  42.0 

1.22 

15  37.5 

2.30 

18.9 

24 

15  49.1 

15  53.0 

57  66.5 

1.20 

58  10.7 

1.17 

16  34.1 

2.21 

19.9 

25 

15  56.7 

16    0.3 

58  24.5 

1.13 

58  37.7 

1.08 

17  27.8 

2.10 

20.9 

26 

16     3.7 

16    7.0 

58  50.3 

1.03 

59    2.3 

0.97 

18  18.8 

2.00 

21.9 

27 

16  10.0 

16  12.8 

59  13.5 

0.89 

59  23.6 

0.79 

19     7.8 

1.94 

22.9 

28 

16  15.2 

16  17.2 

59  32.5 

0.67 

59  39.8 

0.53 

19  56.0 

1.94 

23.9 

29 

16  18.7 

16  19.7 

59  45.4 

0.38 

59  49.0 

+0.20 

20  44.9 

1.99 

24.9 

30 

16  20.0 

16  19.7 

59  50.3 

+0.00 

59  49.0 

-0.22 

21  35.7 

2.09 

25.9 

31 

16  18.6 

16  16.8 

59  45.0 

-0.46 

59  38.3 

0.68 

22  29.5 

2.22 

26.9 

32 

16  14.2 

16  10.9 

59  28.8 

-0.90 

59  16.7 

-1.11 

23  26.6 

2.34 

27.9 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Uoor. 

Right  Ajcmisloa. 

DifL 
forlm. 

Dtff. 
forlm. 

floor. 

Rlclii  Anomifloii. 

DUt 
forlm. 

DUL 
ftirlm. 

THURSDAY  1. 

SATURDAY  3. 

h.    m.    ■. 

■. 

O       1       H 

« 

h.    m.    ■. 

8. 

O       1       « 

11 

0 

33  57  23.77 

2.1700 

S.  3  49    5.3 

17.449 

0 

1  43     4.93 

2.9639 

N.ll     1  36.7 

I 

33  59  33.97 

9.1701 

3  31  38.0 

17.464 

I 

1  45  30.87 

9.9670 

11  18     1.4 

io4n 

2 

0     1  44.18 

S.170i 

3  14    9  5 

n.48a 

8 

1  47  37.04 

9.9718 

11  34  33.0 

10407 

3 

0    3  54.40 

S.1704 

1  56  39.8 

17.604 

3 

1  49  53.43 

9.9769 

11  50  38.3 

10.980 

4 

0    6    4.63 

S.1708 

1  39    9.0 

17.639 

4 

1  53  10.06 

3.9701 

13    6  50.3 

10.109 

5 

0    8  14.89 

3.1713 

1  31  37.3 

17.487 

5 

1  54  86.93 

9.9880 

13  33  57.8 

10.097 

6 

0  10  35.17 

3.1710 

1     4    4.6 

17.600 

6 

1  56  44.03 

9.9870 

13  39    0.7 

louno 

7 

0  13  35.48 

3.17*2 

0  46  31 3 

17.069 

7 

1  59     1.37 

9.9011 

18  54  58.9 

16.980 

8 

0  14  45.83 

3.I7« 

0  38  57.1 

17.678 

8 

8     1  18.96 

9.90S3 

13  10  53.3 

16.frt8 

9 

0  16  56.31 

3.17S4 

S.  0  11  33.4 

n.6e9 

9 

8    3  36  81 

3.9906 

13  36  40.7 

16.706 

10 

0  19    6.64 

3.1742 

N.  0    6  13.8 

17.689 

10 

8    5  54.90 

9.80S7 

13  43  84.1 

16480 

11 

0  31  17.18 

3.  mi 

0  33  48.3 

17.60J 

11 

8    8  13.35 

9.8080 

13  58    3  3 

16409 

13 

0  33  87  65 

3.1700 

0  41  34.0 

17.606 

13 

8  10  31.86 

3.8198 

14  13  35.3 

16408 

13 

0  35  38.34 

3.1771 

0  58  59.8 

17.608 

13 

8  13  50.73 

3.8166 

14  89    8.7 

16.419 

14 

0  37  48.90 

3.I7W 

1  16  35.7 

17.608 

14 

8  15    9.85 

3.8900 

14  44  34.7 

16490 

15 

0  29  59.63 

S.170ft 

1  34  11.5 

17.605 

15 

8  17  89.34 

9.8968 

14  59  41.1 

16.9^ 

16 

0  33  10.44 

3.1606 

1  51  47.1 

n.601 

16 

8  19  48.89 

2.3298 

15  14  51.7 

16.198 

17 

0  34  31.33 

3.1833 

8    9  38.4 

17.686 

17 

8  38    8.81 

3.8843 

15  39  56.5 

16480 

18 

0  36  33.30 

3.1836 

3  86  57  3 

17.677 

18 

8  34  39.00 

94388 

15  44  55.3 

144J0 

1  1^ 

0  38  43.36 

9.1661 

8  44  31  6 

17.666 

19 

8  86  49.47 

34434 

15  59  48.0 

14.877 

30 

0  40  54.53 

3.1807 

3    3    5.3 

17.668 

30 

8  39  10  31 

94479 

16  14  34.5 

14.794 

31 

0  43    5.78 

3.1866 

3  19  38.0 

17.640 

31 

3  31  31.33 

34636 

16  39  14.7 

14417 

33 

0  45  17  14 

3.1006 

3  37  10.0 

17.696 

33 

3  33  53.51 

34671 

16  43  48.5 

14400  j 

33 

0  47  38.63 

3.1M9 

N.  3  54  41.0 

17.608 

33 

8  36  14.08 

34617 

N.16  58  15.8 

14400 

Fl 

IIDAY 

2. 

SUNDAY 

4. 

0 

0  49  40.31 

3.19^ 

N.  4  18  10.9 

n.486 

0 

8  38  35.93 

34063 

N.17  18  36.4 

14.987 

1 

0  51  51.93 

3.196^2 

4  39  39.5 

n.46« 

1 

3  40  58.04 

34710 

17  86  50.3 

]4.n4 

8 

0  54     3.76 

9.19BI 

4  47    6.8 

17U43 

8 

8  43  30.44 

3.87» 

17  40  57.3 

14460 

3 

0  56  15.73 

3.9006 

5    4  33.7 

17.418 

3 

8  45  43.13 

34806 

17  54  57.4 

18.049 

4 

0  58  37.81 

9.90-28 

5  31  57.0 

17J01 

4 

8  48    6.10 

34861 

18    8  50.4 

18.»2S 

6 

1     0  40.05 

9.9042 

5  39  19.6 

17J03 

6 

8  50  39.34 

94897 

18  33  36.3 

18.709 

6 

1     3  52.43 

9.9076 

5  56  40.5 

17.881 

6 

8  53  52.86 

34044 

18  36  14.7 

18490 

7 

1     5    4.96 

3.9101 

6  13  59.4 

n.908 

7 

8  55  16.66 

34001 

18  49  45.8 

18.460  ' 

8 

1     7  17.64 

3.9197 

6  31  16.3 

n.964 

8 

3  57  40.75 

340S8 

19    3    9.4 

18431    ■ 

0 

1     9  30  48 

9.9IM 

6  48  31.1 

n.tn 

9 

3    0    5.13 

3.4086 

19  16  85.5 

18.904 

10 

1   11  43.48 

9.9161 

7    5  43.6 

n.i86 

10 

3    8  89.77 

3.4189 

19  39  33.9 

luni  . 

11 

1   13  56.65 

9.9900 

7  83  53.7 

n.i48 

U 

3    4  54  70 

3.4178 

19  43  34.5 

19.943 

13 

1  16     9.99 

9.9966 

7  40     1.4 

n.io7 

18 

3    7  19  91 

3.4996 

19  55  37.1 

19410 

13 

1   18  33.50 

9.9997 

7  57    6.5 

n4M9 

13 

3    9  45.40 

3.4971 

30    8  11.7 

12477 

14 

1  30  37.19 

9.9J67 

8  14    8.8 

n.016 

14 

3  13  11.16 

3U8I7 

80  30  48.3 

19449 

15 

1  33  51.07 

9.9996 

8  31     8.3 

ie.807 

15 

3  14  37.30 

3.4W9 

80  33  16.7 

19403 

16 

1  35    5.13 

9.9860 

8  48    4.8 

M.916 

16 

3  17    3.51 

3.4408 

30  45  36.7 

19.364   1 

17 

1  37  19  39 

9.9801 

9    4  58.3 

16.8M 

17 

3  19  30.09 

3.446S 

30  57  48.4 

19.194 

1  18 

1  39  33.85 

9.9496 

9  81  48.5 

IMll 

18 

3  31  56.94 

3.4498 

31     9  51.6 

ll.W 

19 

1  31  48.51 

3.94A0 

0  38  35.5 

10.764 

19 

3  84  34.06 

3.4643 

21  81  46  3 

11.838 

30 

1  34    3.36 

3.9IM 

0  55  19.0 

10400 

80 

3  36  51.45 

3.4687 

31  33  32.2 

i.4n 

|31 

1  36  18.42 

3.9498 

10  11  59.0 

10.087 

81 

3  39  19.10 

3.4080 

81  45    9.4 

11.647 

33 

1  38  33.70 

3.9W 

10  28  35.4 

10.676 

38 

3  31  47.01 

3.407J 

81  56  37.8 

11409 

33 

1  40  49.30 

9.'2009 

10  45    8.0 

10-611 

33 

3  34  15.18 

3^16 

33    7  57.3 

11.948 

34 

1  43    4.93 

9.9080 

N.ll     1  36.7 

10.446 

34 

3  36  43.61 

3.4700 

N.33  19    7.6 

11487 

VI. 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMenBlon. 

Dlfl. 
forlm. 

DwUMtioii. 

DIft 
forlm. 

Hoar. 

Rl^t  AMaMkm. 

Dur. 

forlm. 

DUL 
forlm. 

MC 

)NDA1 

'  5. 

WEDNESDAY  7. 

h.    m.    1. 

■. 

..  °     '     - 

IT 

h.    m.    ■. 

1. 

O        1       • 

M 

0 

3  36  43.61 

2A7b9 

NiJ2  19    7.6 

IIMI 

0 

6  38  48.56 

9.5664 

N57  57  61.0 

9.766 

1 

3  39  12.29 

3.4801 

22  30    8.9 

10.M5 

1 

6  41  22.51 

9.5651 

28    0  31.5 

9464 

9 

3  41  41.22 

9.4849 

22  41     1.0 

10.799 

2 

5  43  56.37 

9.5686 

28    3     1.1 

9409 

3 

3  44  10.39 

9U868 

22  51  43.9 

10.687 

3 

6  46  30.14 

9.5610 

28    6  19.7 

9.990 

4 

3  46  39.81 

9.4833 

23    2  17.5 

10.481 

4 

6  49    3.81 

9.5603 

28    7  27.4 

UM 

6 

3  49    9.46 

9.4W3 

23  12  41.6 

10.333 

6 

6  51  37.37 

9.5583 

28    9  24.3 

1.806 

6 

3  51  39.35 

9.0001 

23  22  56.2 

10.164 

6 

5  54  10.81 

94563 

28  11  10.4 

14n 

7 

3  54    9.47 

9.0089 

23  33     1.3 

104)04 

7 

5  56  44.13 

94543 

28  12  45.6 

1497 

8 

3  56  39.81 

9.Mr76 

23  42  56.7 

9.843 

8 

6  59  17.31 

94618 

28  14  10.0 

1417 

9 

3  59  10.38 

9.51  IS 

23  52  42.3 

9.679 

9 

6     1  50.35 

94404 

28  15  23.6 

1.138 

10 

4     1  41.16 

9:6148 

24     2  18.2 

9.516 

10 

6    4  23.24 

94168 

28  16  26.5 

0.900 

11 

4    4  12.15 

9.5183 

24  11  44.2 

9.351 

11 

6    6  55  96 

28  17  18.7 

0.780 

12 

4    6  43.36 

9.5918 

24  21     0.3 

9.186 

12 

6    9  28.51 

9.5410 

28  18    0.1 

0409 

13 

4    9  14.77 

9.5261 

24  30    6  4 

94)18 

13 

6  12    0.88 

94880 

28  18  30.9 

0490 

14 

4  11  46.37 

9.598i 

24  39    2  5 

8.860 

14 

6  14  33.07 

94349 

28  18  51.1 

0.349 

15 

4  14  18.15 

9.5313 

24  47  48.4 

8.680 

15 

6  17    5.07 

94317 

28  19    0  8 

0474 

16 

4  16  50.12 

9.6343 

24  56  24.1 

8.510 

16 

6  19  36  87 

9.5-283 

28  19    0.0 

0.101 

17 

4  19  22.27 

9.5373 

25    4  49  6 

8.340 

17 

6  22    8.45 

94345 

28  18  48.7 

0.376 

18 

4  21  54.59 

9.M0I 

25  13    4.9 

8.166 

18 

6  24  39.81 

9.5208 

28  18  26.9 

0450 

19 

4  24  27.08 

9.5426 

25  21     9.8 

7.905 

19 

6  27  10.95 

94170 

28  17  54.7 

0433 

20 

4  26  59.72 

9.5453 

25  29    4.3 

7^« 

20 

6  29  41.85 

94130 

28  17  12.2 

0.708 

21 

4  29  32.52 

9.5479 

25  36  48.4 

7.818 

21 

6  32  12.51 

94090 

28  16  19.5 

0.964 

22 

4  82    5.47 

9.5503 

25  44  22.0 

7-173 

22 

6  34  42.93 

S.0048 

28  15  16.5 

1.184 

23 

4  34  38.55 
TU 

9.5535 

ESDA^ 

N.25  51  45.0 
Y  6. 

7.996 

23 

6  37  13.09 
THU 

94004 

FRSDA 

N.28  14    3.4 
Y   8. 

1408 

0 

4  37  11.77 

9.0547 

Nj25  58  57.5 

7.119 

0 

6  39  42.98 

9.4900 

N.28. 12  40.1 

1479 

1 

4  39  45.12 

9.5506 

26    5  59  3 

60)43 

1 

6  42  12.60 

9U914 

28  11    6.7 

1.640 

2 

4  42  18.58 

9.5086 

26  12  50.5 

6.766 

2 

6  44  41.95 

9.4808 

28    9  23.3 

1.806 

3 

4  44  52.15 

9.0604 

26  19  31.1 

6.587 

3 

6  47  11.02 

9U891 

28    7  30.0 

1.079 

4 

4  47  25.83 

9.5691 

26  26     1.0 

6.408 

4 

6  49  39.80 

9.4771 

28    6  26.7 

9.187 

5 

4  49  59.60 

9.5635 

26  32  20.1 

6.998 

6 

6  52    8.27 

947J0 

28    3  13.6 

9.900 

6 

4  52  33.45 

9.5649 

26  38  28.3 

64M8 

6 

6  64  36.44 

94669 

28    0  60.8 

9461 

7 

4  55    7.38 

9.0663 

26  44  25.8 

5.867 

7 

6  67    4.30 

94617 

27  68  18.3 

9.M3 

8 

4  57  41.39 

9.0674 

26  50  12.4 

5.686 

8 

6  69  31.84 

94564 

27  65  36.1 

9.784 

9 

6    0  15.47 

9.5684 

26  55  48.1 

5.506 

9 

7     1  59.07 

94011 

27  52  44.2 

9.040 

10 

5    2  49.60 

9.5603 

27     1  13.0 

5.S33 

10 

7    4  25.97 

94400 

27  49  42.7 

8.108 

11 

5    5  23.78 

9.5700 

27    6  26.9 

5.141 

11 

7    6  52.53 

94899 

27  46  31.8 

8.960 

12 

6    7  58.00 

9.0706 

27  11  29.9 

4.058 

12 

7    9  18.76 

94843 

27  43  11.5 

8416 

13 

5  10  32.25 

9.5710 

27  16  21.9 

4.776 

13 

7  11  44.64 

94384 

27  39  41.9 

8470 

14 

5  13    6.52 

9.5713 

27  21     3.0 

4.504 

14 

7  14  10.17 

94936 

27  36    3.1 

8.734 

15 

5  15  40.81 

3.5715 

27  25  33.2 

4.413 

16 

7  16  35.35 

94167 

27  32  15.0 

8477 

16 

5  18  15.10 

9.5715 

27  29  62.4 

4.999 

16 

7  19    0.17 

94107 

27  28  17.8 

4438 

17 

5  20  49.39 

9.5713 

27  34    0.6 

44M6 

17 

7  21  24.63 

94046 

27  24  11.6 

4.177 

18 

5  23  23.66 

9.5710 

27  37  67.9 

.  3.863 

18 

7  23  48.72 

948S4 

27  19  56.6 

4496 

19 

5  25  57.91 

9.5706 

27  41  44.2 

3.680 

19 

7  26  12.44 

94993 

27  16  32.6 

4474 

20 

5  28  32.13 

9.5701 

27  46  19.6 

3497 

20 

7  28  35.78 

94800 

27  10  69.6 

4491 

21 

5  31     6.32 

9.56M 

27  48  43.8 

8.814 

21 

7  30  58.74 

94700 

27    6  18.0 

4.766 

22 

6  33  40.46 

9.5686 

27  51  57.2 

8.133 

22 

7  33  21.32 

94781 

27     1  27.7 

4400 

23 

5  36  14.54 

9.0670 

27  54  59.6 

9.949 

23 

7  35  43.61 

94666 

26  66  28.9 

Mm 

«_ 

5  38  48.56 

9.56<M 

N.27  57  61.0 

9.766 

24 

7  38    6.31 

94601 

NJMJ  61  21.6 

6.106 
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GREENWICH   MEAN   TIME.                                          | 

THK  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aaeeniioii. 

DHL 
forlm. 

DeoUnfttion. 

Dur. 

forlm. 

Hoar. 

DHL 
fbrlm. 

Diff. 
forlm. 

FBTDAY 

9. 

SUNDAY 

11. 

h.,  m.    ■. 

■. 

o            n 

N 

h.    m.    8. 

1. 

O        1        II 

H 

0 

7  38     5.31 

9.3001 

Nj26  51  21.5 

5.103 

0 

9  23  27.02 

34)880 

N50  24  17.3 

10.445 

1 

7  40  26.72 

9.M85 

26  46     5.7 

5.833 

1 

9  25  28.81 

94)908 

20  13  48.2 

10434 

2 

7  42  47.73 

2M9S 

26  40  41.6 

5.471 

2 

9  27  30.23 

94)307 

20    3  14.4 

10403 

3 

7  45    8.34 

9.8403 

26  35    9.2 

5MB 

3 

9  29  31.29 

94140 

19  62  35.9 

104B0 

4 

7  47  28.55 

9.SSS5 

26  29  28.6 

5.744 

4 

9  31  31.98 

94065 

19  41  52.8 

10.756 

6 

7  49  48.36 

9.8a07 

26  23  39.9 

5.879 

5 

9  33  32.31 

94)094 

19  31     5.2 

10431 

6 

7  52    7.76 

S^IW 

26  17  43.1 

04)13 

6 

9  35  32.27 

14908 

19  20  13.1 

10405 

7 

7  54  26.75 

9.S1S1 

26  11  38.4 

0.144 

7 

9  37  31.87 

14904 

19    9  16.6 

10.978 

8 

7  56  45.33 

9J06i 

26    5  25.8 

0J75 

8 

9  39  31.12 

14645 

18  58  15.7 

11460 

0 

7  69    3.50 

3.9993 

25  59    5.4 

0.405 

9 

9  41  30.01 

14786 

18  47  10.6 

11.190 

10 

8    1  21.25 

S.«994 

25  52  37.3 

0.083 

10 

0  43  28  55 

14798 

18  36     1.3 

11.189 

11 

8    3  38.59 

3.9855 

25  46     1.5 

0.059 

11 

9  45  26.75 

14673 

18  24  47.9 

11.356   . 

Id 

8    5  55.51 

9,tm 

25  39  18.2 

6.784 

12 

9  47  24.62 

14017 

18  13  30.3 

11496 

13 

8    8  12.01 

3.3715 

25  32  27.4 

0.908 

13 

9  49  22.15 

14601 

18    2    8.7 

11483 

14 

8  10  28.09 

3.3515 

25  25  2^.2 

74)83 

14 

9  51  19.35 

14600 

17  50  43.2 

1U457 

15 

8  12  43.75 

9.3675 

25  18  23.6 

7.154 

15 

9  53  16.22 

14453 

17  39  13.8 

11493 

16 

8  14  58.99 

3.3105 

25  11  10.8 

7.375 

16 

9  55  12.77 

14888 

17  27  40.5 

11480 

17 

8  17  13.81 

3.905 

25    3  50.8 

7498 

17 

9  57    9.00 

14845 

17  16    3.5 

IIMQ 

18 

8  19  28.21 

3.3S04 

24  56  23.7 

7.510 

18 

9  59    4.91 

14393 

17    4  22.7 

11.711 

19 

8  21  42.18 

3.3393 

24  48  49.6 

7.0-26 

19 

10     1     0.51 

14341 

16  52  38.2 

11.T71 

30 

8  23  55.73 

9.3333 

24  41     8.6 

7.740 

20 

10    2  55.80 

14189 

16  40  50.2 

11.830 

21 

8  26    8.86 

3.3153 

24  33  20.8 

7.858 

21 

10    4  50.78 

14138 

16  28  58.6 

11469 

22 

8  28  21.57 

3.3068 

24  25  26.2 

7400 

22 

10    6  45.46 

14069 

16  17    3.5 

11.M7 

23 

8  30  33.85 
SATl 

9.9019 

[JRDA^ 

NJ24  17  24.9 
jr    10. 

84m 

23 

10    8  39.85 

14040 

NDAY 

N.16    5    5.0 
12. 

19404 

0 

8  32  45.71 

9.1943 

Nj24    9  16.9 

8.187 

0 

10  10  33.94 

14001 

N.15  53    3.0 

19461 

1 

8  34  57.15 

9.1879 

24     1    2.4 

8.»6 

1 

10  12  27.74 

14948 

15  40  57.7 

19.110   1 

2 

8  37    8.17 

9.1803 

23  52  41.4 

8.408 

2 

10  14  21.26 

14897 

15  28  49.1 

19.170 

3 

8  39  18.77 

9.1783 

23  44  14.0 

8409 

3 

10  16  14.50 

14690 

15  16  37.3 

19.333   1 

4 

8  41  28.95 

9.1003 

23  35  40.3 

8418 

4 

10  18    7.46 

14604 

15    4  22.3 

19.3:76 

5 

8  43  38.72 

9.1593 

23  27    0.4 

8.717 

5 

10  20    0.15 

14700 

14  52    4.2 

19497   j 

6 

8  45  48.07 

9.1533 

23  18  14.3 

8419 

6 

10  21  52.58 

14710 

14  39  43.0 

13478 

7 

8  47  57.00 

9. 1454 

23    9  22.1 

8419 

7 

10  23  44.74 

14073 

14  27  18.8 

19.436 

8 

8  50    5.52 

9.1880 

23    0  24.0 

9418 

8 

10  25  36.64 

14638 

14  14  51.6 

19.4T7 

9 

8  52  13.63 

9.U17 

22  51  19.9 

9.117 

9 

10  27  28.28 

14566 

14    2  21.5 

194(96    1 

10 

8  54  21.32 

9.1348 

22  42  10.0 

9418 

10 

10  29  19.67 

14544 

13  49  48.5 

194ii8   j 

11 

8  56  28.60 

9.1180 

22  32  54.3 

9400 

11 

10  31  10.81 

14608 

13  37  12.7 

19.619   1 

12 

8  58  35.48 

9.1118 

22  23  32.9 

9.404 

12 

10  S3     1.71 

14408 

13  24  34.2 

19465 

13 

9    0  41.95 

9.1045 

22  14     5.8 

9.497 

13 

10  34  52.37 

14494 

13  11  52.9 

13.710 

14 

9    2  48.02 

9.0978 

22    4  33.2 

9.568 

14 

10  36  42.80 

14886 

12  59    9.0 

13.7M 

1^ 

9    4  53.69 

9.0911 

21  54  65.2 

9.079 

15 

10  38  33.00 

14346 

12  46  22.5 

19.797 

16 

9    6  58.95 

94)844 

21  45  11.7 

9.709 

10 

10  40  22.97 

14810 

12  33  33.4 

19480 

17 

9    9    3.82 

9.0779 

21  35  22.9 

9457 

17 

10  42  12.72 

14378 

12  20  41.8 

19461 

18 

9  11     8.30 

94ni4 

21  25  28.8 

9446 

18 

10  44    2.25 

143S8 

12    7  47.7 

19.999 

19 

9  13  12.39 

94)649 

21  15  29.5 

10481 

19 

10  45  51.57 

14908 

11  54  51.2 

19463 

20 

9  15  16.09 

94)563 

21     5  25.1 

10.117 

20 

10  47  40.68 

14168 

11  41  52.3 

11401 

21 

9  17  19.39 

94)518 

20  55  15.5 

10.301 

21 

10  49  29.59 

14135 

11  28  51.1 

lS4kS9 

22 

9  19  22.31 

94)455 

20  45     1.0 

10.383 

22 

10  51  18.30 

14103 

11  15  47.6 

19477 

23 

9  21  24.85 

94»93 

20  34  41.6 

10464 

23 

10  53    6.82 

14070 

11     2  419 

19.114    1 

24 

9  23  27.02 

94)880 

N.20  24  17.3 

10445 

24 

10  54  55.14 

14039 

N.IO  49  33.9 

19.161 

nil. 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AjoeDrfon. 

Dlff. 
forlm. 

.^ 

DUt 
forlm. 

Hoar. 

Bight  Aiofliiflkm. 

Dur. 

for  1  m. 

DUL 
forlm. 

TUl 

^SDA-i 

'  la 

THURSDAY   15. 

h.    m.    8. 

■. 

O        1        N 

w 

h.    m.    ■ 

1. 

O         1        If 

N 

0 

10  54  55.14 

1.8030 

N.IO  49  33.9 

13.161 

0 

12  19  18.62 

1.7411 

S.  0    9  57.6 

\\sm 

1 

10  56  43.28 

1.8006 

10  36  23.8 

13.186 

1 

12  21     3.10 

1.7417 

0  24     1.7 

14.069 

2 

10  58  31.24 

1.7978 

10  23  11.6 

13.331 

2 

12  22  47.62 

1.7438 

0  38    5.9 

14.071 

3 

11     0  19.02 

1.7949 

10    9  57.3 

134166 

3 

12  24  32.17 

1.7499 

0  52  10.2 

14.073 

4 

U     2    6.63 

1.7931 

9  56  41.0 

13.388 

4 

12  26  16.77 

1.7436 

1     6  14.5 

14.073 

5 

11     3  54.07 

1.7893 

9  43  22.7 

13^131 

5 

12  28     1.41 

1.7444 

1  20  18.9 

14.073 

6 

11     5  41.35 

1.7887 

9  30    2.5 

13.363 

6 

12  29  46.10 

1.7463 

1  34  23.2 

144)71 

7 

11     7  28.47 

1.7841 

9  16  40.4 

13.883 

7 

12  31  30.85 

1.7463 

1  48  27.4 

144)69 

8 

U    9  15.44 

1.7815 

9    3  16.5 

18.414 

8 

12  33  15.67 

1.7474 

2    2  31.5 

144)67 

9 

U  11    2.25 

1.7789 

8  49  50.7 

13.446 

9 

12  35    0.54 

1.7486 

2  16  35.5 

144)65 

10 

11  12  48.91 

1.7T66 

8  36  23.1 

13.473 

10 

12  36  45.48 

1.7497 

2  30  39.3 

144)61 

11 

11  14  35.44 

1.7743 

8  22  53.9 

13.601 

11 

12  38  30.50 

1.7609 

2  44  42.8 

144)66 

12 

11  16  21.83 

1.7731 

8    9  23.0 

13.696 

12 

12  40  15.59 

1.7633 

2  58  46.0 

144)61 

13 

11  18    8.09 

1.7899 

7  55  50.5 

18.656 

13 

12  42    0.76 

1.7686 

3  12  48.9 

144)45 

14 

11  19  54.22 

1.7«78 

7  42  16.4 

1SJI69 

14 

12  43  46.02 

1.7663 

3  26  51.4 

144)38 

15 

11  21  40.23 

1.76S8 

7  28  40.7 

13.607 

15 

12  45  31.38 

1.7668 

3  40  53.5 

144)31 

16 

11  23  26.12 

1.7688 

7  15    3.5 

13.683 

16 

12  47  16.83 

1.7084 

3  54  55.1 

144)33 

17 

11  25  11.89 

1.7019 

7     1  24.9 

13.656 

17 

12  49    2.38 

1.7600 

4    8  56.2 

144)13 

18 

11  26  57.55 

1.7601 

6  47  44.8 

13.680 

18 

12  50  48.03 

1.7617 

4  22  56.7 

144K)3 

19 

11  28  43.10 

1.7864 

6  34    3.3 

18.703 

19 

12  52  33.78 

1.7685 

4  36  56.6 

13.098 

20 

11  30  28.56 

1.7068 

6  20  20.5 

18.733 

20 

12  54  19.65 

1.7656 

4  50  55.9 

13.963 

21 

11  32  13.92 

1.7ftft8 

6    6  36.5 

13.744 

21 

12  56    5.65 

1.7677 

6    4  54.5 

13.070 

22 

11  33  59.19 

1.7638 

5  52  51.2 

13.766 

22 

12  57  51.77 

1.7897 

5  18  52.3 

13.907 

23 

11  35  44.37 
WEDl 

1.7831 
<ESDJ 

N.  5  39    4.7 
lY    14. 

13.796 

23 

12  59  38.01 
FR 

1'77I8 

roAY 

S.  5  32  49.4 
16. 

13.044 

0 

11  37  29.47 

1.7610 

N.  5  25  16.9 

uuno 

0 

13     1  24.38 

1.7789 

S.  5  46  45.6 

13.939 

1 

11  39  14.49 

1.7498 

5  11  28.0 

13.834 

1 

13    3  10.88 

1.7763 

6    0  40.9 

13.914 

2 

11  40  59.44 

1.7486 

4  57  38.0 

13.811 

2 

13    4  57.53 

1.7787 

6  14  35.3 

13.809 

3 

11  42  44.31 

1.7478 

4  43  47.0 

13.806 

3 

13    6  44.32 

1.7811 

6  28  28.8 

13.883 

4 

11  44  29.12 

1.7468 

4  29  55.0 

13.875 

4 

13    8  31.26 

1.7886 

6  42  21.2 

18.865 

5 

11  46  13.87 

1.7464 

4  16    2.0 

13.893 

5 

13  10  18.35 

1.7861 

6  56  12.5 

13.847 

6 

11  47  58.57 

1.7446 

4    2    8.0 

13.907 

6 

13  12    5.59 

1.7687 

7  10    2.8 

13.836 

7 

11  49  43.22 

1.7488 

3  48  13.1 

13JW3 

7 

13  13  52.99 

1.7914 

7  23  51.9 

18.606 

8 

11  51  27.82 

1.7430 

3  34  17.4 

13.985 

8 

13  15  30.56 

1.7943 

7  37  39.7 

13.767 

9 

11  53  12.37 

1.7499 

3  20  20.9 

13JM8 

9 

13  17  28.30 

1.7971 

7  51  26.3 

13.766 

10 

11  54  56.88 

1.7416 

3    6  23.6 

13.961 

10 

13  19  16.21 

1.8000 

8    5  11.6 

13.743 

11 

11  56  41.36 

1.74ia 

2  52  25.6 

18J73 

11 

13  21     4.30 

1.8030 

8  18  55.5 

13.719 

12 

11  58  25.82 

1.7407 

2  38  26.8 

13.986 

12 

13  22  52.57 

1.8060 

8  32  37.9 

13.696 

13 

12    0  10.25 

1.7403 

2  24  27.4 

13.996 

13 

13  24  41.02 

1.6092 

8  46  18.9 

134ni 

14 

12     1  54.66 

1.7400 

2  10  27.4 

14.005 

14 

13  26  29.67 

1.6136 

8  59  58.4 

13.646 

16 

12    3  39.05 

1.7898 

1  56  26.8 

14.014 

15 

13  28  18.51 

1.8156 

9  13  36.3 

13.616 

16 

12    5  23.43 

1.7897 

1  42  25.7 

14.033 

16 

13  30    7.55 

1.8191 

9  27  12.6 

13.601 

17 

12    7    7.81 

1.7396 

1  28  24.1 

14.031 

17 

13  31  56.80 

1.8335 

9  40  47.2 

13.563 

18 

12    8  52.18 

1.7896 

1  14  22.0 

14.038 

18 

13  33  46.25 

1.8360 

9  54  20.1 

13.533 

19 

12  10  36.55 

1.7896 

1     0  19.5 

14.044 

19 

13  35  35.91 

1.8396 

10    7  51.2 

13.603 

20 

12  12  20.93 

1.7896 

0  46  16.7 

14.080 

20 

13  37  25.79 

1.8333 

10  21  20.5 

13.473 

21 

12  14     5.33 

1.7401 

0  32  13.5 

]4/>06 

21 

13  39  15.89 

1.8369 

10  34  47.9 

13.441 

22 

12  15  49.74 

1.7404 

0  18  10.0 

14.060 

22 

13  41     6.22 

1.8M)7 

10  48  13.4 

13.407 

23 

12  17  34.17 

1.7407 

N.  0    4    6.3 

14U)64 

23 

13  42  56.78 

1.6145 

11     1  36.8 

13.873 

24 

12  19  18.62 

1.7411 

S.  0    9  57.6 

14X67 

24 

13  44  47.56 

1.8483 

S.ll  14  58.2 

13.339 

11 
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IX. 


GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

DUL 
forlm. 

DeelinfttUm. 

Dur. 
forlm. 

Hour. 

DW. 
forlm. 

DeeUDAtUm. 

Difll 
forlm. 

SATURDAY   17. 

MONDAY 

19. 

h.    m.    1. 

t. 

O        1        11 

a 

h.    m.    1. 

8. 

O        1        N 

N 

0 

13  44  47.56 

1.848S 

S.U  14  58.3 

13.830 

0 

15  19  10.60 

3.1043 

S.30  55  33.5 

Mun 

1 

13  46  38.58 

IJB&n 

11  38  17.5 

18.304 

1 

15  31   17.05 

3.1107 

31     5  54.8 

10496 

3 

13  48  39.84 

1.8564 

11  41  34.7 

13.967 

3 

15  33  33.88 

3.1171 

31  16  11.6 

10484 

3 

13  50  31.35 

1.8606 

11  54  49.6 

13.990 

3 

15  35  31.10 

3.1335 

31  36  33.9 

10.U9 

4 

13  53  13.11 

1.8647 

13    8    3.3 

13.101 

4 

15  37  38.70 

3.1999 

31  36  38.6 

104)47 

5 

13  54    5.13 

1.8880 

13  31  13.5 

13.169 

5 

15  39  46.69 

3.1864 

31  46  38.6 

0.069 

6 

13  55  57.38 

1.87S3 

13  34  30.4 

18.119 

6 

15  31  55.07 

3.1439 

31  56  33.8 

0455 

7 

13  57  49.90 

1.8T76 

13  47  35.9 

izjmo 

7 

15  34     3.84 

3.1404 

33    6  11.3 

0.757 

8 

13  59  43.69 

1.8891 

13    0  38.8 

134)97 

8 

15  36  13.00 

3.1560 

33  15  53.6 

0457 

9 

14     1  35.75 

1.8866 

13  13  39.1 

19.988 

9 

15  38  33.55 

3.1634 

33  35  30.1 

0457 

10 

14     3  39.08 

1.8B11 

13  36  36  8 

19.038 

10 

15  40  33.49 

3.1660 

33  35    0.5 

0.466 

11 

14    5  33.68 

1.8N7 

13  39  31.7 

19.808 

11 

15  43  43.83 

3.1754 

33  44  34.8 

0469 

13 

14     7  16.56 

1.9008 

13  53  13.9 

19.847 

13 

15  44  53.54 

9.1690 

33  53  43.8 

0.947 

13 

14    9  10.73 

1.0061 

14    5    3.3 

19.799 

13 

15  47    4.66 

3.1686 

33    3  54.5 

0.149  1 

14 

14  11     5.17 

1.0100 

14  17  49.8 

19.749 

14 

15  49  16.17 

3.1051 

33  11  59.8 

04O4   1 

15 

14  13  59.93 

1.0140 

14  30  33.3 

19.699 

15 

15  51  38.07 

3^16 

33  30  58.6 

843S 

16 

14  14  54.96 

1.0108 

14  43  13.7 

13.649 

16 

15  53  40.36 

3.9061 

33  39  50.9 

8416  1 

17 

14  16  50.39 

1.0M7 

14  55  51.1 

19.697 

17 

15  55  63.04 

9.9146 

S3  38  36.5 

8.704 

18 

14  18  45.93 

i^jsrj 

15    8  35.4 

14.516 

18 

15  58    6.11 

3.9911 

33  47  15.4 

6409 

19 

14  30  41.85 

1.0849 

15  30  56.5 

19.401 

19 

16     0  19.57 

3.3376 

33  55  47.5 

8-177 

30 

14  33  38.10 

1.9401 

15  33  34.3 

19.485 

30 

16    3  33.43 

3.9340 

34    4  13.7 

8409 

31 

14  34  34.66 

1.0453 

15  45  48.7 

19.379 

31 

16    4  47.65 

3.9404 

34  13  31.0 

8.^46  1 

33 

14  36  31.53 

1.0fl05 

15  58    9.8 

19.899 

33 

16    7    3.37 

3.3460 

34  30  43.3 

8.198  j 

33 

14  38  38.73 

su 

1.0666 

NDAY 

S.16  10  37.4 
18. 

13.963 

33 

16    9  17.38 
TDI 

3.9583 

:SDA\ 

S.34  38  46.4 
'  20. 

6406  j 

0 

14  30  36.34 

1.0618 

S.16  33  41.4 

13.303 

0 

16  11  33.67 

3.3597 

3.34  36  43.3 

7.887 

1 

14  33  34.08 

1.0668 

16  34  51.8 

13.143 

1 

16  13  48.44 

9.9660 

34  44  33.9 

7.766 

3 

14  34  33.35 

1.0730 

16  46  58.6 

13.069 

3 

16  16    4.59 

3.9734 

34  53  15.3 

7.648 

3 

14  36  30.74 

1.0777 

16  59     1.6 

194)18 

3 

16  18  31.13 

3.9787 

34  59  50.1 

7.510 

4 

14  38  19.57 

1.9888 

17  11     0.8 

11.954 

4 

16  30  38.04 

3.9650 

35    7  17.5 

7.893 

6 

14  40  18.74 

1.0800 

17  33  56.1 

11.868 

5 

16  33  55.33 

3.9019 

35  14  37.3 

7.968 

6 

14  43  18.35 

1.0047 

17  34  47.4 

11.899 

6 

16  35  13.99 

9.9074 

35  31  49.4 

7.187 

7 

14  44  18.10 

3.0004 

17  46  34.7 

11.754 

7 

.    16  37  31.03 

3.8085 

35  38  53.8 

7.008 

8 

14  46  18.30 

3.0063 

17  58  17.9 

11.866 

8 

16  39  49.41 

3.3006 

35  35  50.4 

6.877 

9 

14  48  18.85 

90)131 

18    9  57.0 

114)16 

9 

16  33    8.17 

3.3157 

35  43  39.1 

6.746 

10 

14  50  19.75 

3.0180 

18  31  31.8 

11.544 

10 

16  34  37.39 

3.3917 

35  49  19.9 

6.619 

11 

14  53  31.01 

3U»80 

18  33    3.3 

11.473 

11 

16  36  46.77 

3.3976 

35  55  53.6 

6.478 

13 

14  54  33.63 

3.0908 

18  44  38.4 

11.898 

13 

16  39    6.60 

3.3334 

36    3  17.3 

6343 

13 

14  56  34.59 

3.0368 

18  55  50.1 

11.893 

13 

16  41  36.78 

9.3303 

36    8  33.8 

6.906 

14 

14  58  36.93 

3U)4I8 

19    7    7.3 

ii.ai7 

14 

16  43  47.31 

3.3451 

36  14  43.0 

6087 

15 

15    0  39.63 

3.0480 

19  18  19.7 

11.169 

15 

16  46    8.19 

3.3506 

36  30  41.9 

6.996 

16 

15    3  33.68 

3.0641 

19  39  37.5 

114)91 

16 

16  48  39.41 

3.3664 

36  36  33.4 

5.787 

17 

15    4  36.11 

3.0609 

19  40  30.6 

114)11 

17 

16  50  50.96 

3.3690 

36  33  16.4 

5.e4e 

18 

15    6  39.91 

3.0664 

19  51  38.8 

10.939 

18 

16  53  13.85 

34676 

36  37  50.9 

•408 

19 

15    8  44.08 

3i)797 

30    3  33.1 

10.847 

19 

16  55  35.07 

34730 

36  43  16.8 

5360 

30 

15  10  48.63 

34)780 

30  13  10.5 

10.764 

30 

16  57  57.61 

3.3783 

36  48  34.0 

6.314 

31 

15  13  53.55 

3.0869 

30  33  53.8 

10.878 

31 

17    0  30.46 

34835 

36  53  43.5 

54)08 

33 

15  14  58.85 

3.0015 

30  34  31.9 

10499 

33 

17    3  43.63 

34867 

36  58  43.3 

4331 

33 

15  17    4.53 

34)970 

30  45    4.8 

10.605 

33 

17    5    7.10 

34038 

37    3  33.0 

4.779 

34 

15  19  10.60 

3.1048 

S.30  55  33.5 

10.417 

34 

17    7  30.88 

34866 

S.37    8  14.8 

4339 

X. 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Wff. 
fbrlm. 

DeeUnatloii. 

DHL 
forlm. 

Hour. 

Bight  Ajeouloii. 

DHL 
fbrlm. 

Deelimtioa 

DUL 
fbrlm. 

WEDNESDAY  21. 

FRroAY 

23. 

h.    m.    8. 

■• 

O       1       u 

H 

h.    m.    ■. 

t. 

O        1        It 

H 

0 

17    7  30.88 

3.3968 

S.27    8  14.8 

4.623 

0 

19     6  19.31 

9.6017 

s.27  43  18.2 

8.337 

1 

17    9  54.96 

2.4038 

27  12  47.7 

4.473 

1 

19     8  49.44 

9.6010 

27  39  52.9 

t.607 

2 

17  12  19.33 

3.4066 

27  17  11.5 

4.331 

2 

19  11  19.50 

9.6004 

27  36  17.4 

z.ffn 

3 

17  14  43.99 

2.4183 

27  21  26.2 

4.166 

3 

19  13  49.49 

9.4903 

27  32  31.6 

8.847 

4 

17  17    8.93 

9.4160 

27  25  31.7 

4J01& 

4 

19  16  19.40 

349T7 

27  28  35.6 

44)19 

6 

17  19  34.15 

3.4205 

27  29  28.0 

3.861 

5 

19  18  49.21 

34961 

27  24  29.4 

4.188 

6 

17  21  59.63 

9.4269 

27  33  15.0 

3.706 

6 

19  21  18.93 

34946 

27  20  13.1 

AMI 

7 

17  24  25.38 

2.4313 

27  36  52.7 

3.649 

7 

19  23  48.55 

94027 

27  15  46.6 

4.626 

8 

17  26  51.38 

2.4356 

27  40  20.9 

3.392 

8 

19  26  18.06 

9.4006 

27  11  10.0 

4.004 

9 

17  29  17.64 

2.4397 

27  43  39.7 

8.334 

9 

19  28  47.45 

94866 

27    6  23.3 

4.862 

10 

17  31  44.15 

%44M 

27  46  49.0 

94ns 

10 

19  31  16.72 

34667 

27     1  26.6 

0.030 

11 

17  34  10.89 

3.4476 

27  49  48.7 

9.916 

11 

19  33  45.85 

34M6 

26  56  19.7 

6.196 

12 

17  36  37.86 

3.461.1 

27  52  38.8 

9.766 

12 

19  36  14.85 

34832 

26  51     3.0 

6.362 

13 

17  39    5.05 

27  55  19.3 

9.503 

13 

19  38  43.71 

34798 

26  45  36.3 

6.637 

14 

17  41  32.46 

9.4667 

27  57  50.0 

9431 

14 

19  41  12.42 

34773 

26  39  59.7 

6.093 

15 

17  44     0.09 

2.4632 

28    0  11.0 

9.366 

15 

19  43  40.97 

34745 

26  34  13.1 

6.856 

16 

17  46  27.92 

2.4655 

28    2  22.2 

3.106 

16 

19  46    9.36 

94718 

26  28  16.7 

0.033 

17 

17  48  55.95 

2.4687 

28    4  23.6 

1.941 

17 

19  48  37.58 

94080 

26  22  10.5 

6.185 

18 

17  51  24.17 

9.4718 

28    6  15.1 

1.776 

18 

19  51     5.62 

94060 

26  15  54.6 

6.347 

19 

17  53  52.57 

94748 

28    7  56.7 

L610 

19 

19  53  33.50 

94030 

26     9  28.9 

6.606 

20 

17  56  21.14 

2.4776 

28    9  28.3 

1444 

20 

19  56     1.18 

94608 

26    2  53.6 

6.669 

21 

17  58  49.87 

3.4803 

28  10  50.0 

1.378 

21 

19  58  28.67 

94666 

25  56     8.6 

6.839 

22 

18     1  18.76 

3.4838 

28  12     1.7 

1.111 

22 

20    0  55.97 

94683 

26  49  14.1 

6.968 

23 

18    3  47.81 
THD 

9.4868 

RSDA 

S.28  13    3.3 
Y  22. 

0.943 

23 

20    3  23.06 
SATl 

34496 
JRDA^ 

S.25  42  10.1 
IT  24. 

7.147 

0 

18    6  17.00 

3U877 

S.28  13  54.8 

0.774 

0 

20    5  49.95 

94404 

S.26  34  56.5 

IMS 

1 

18    8  46.33 

3.4896 

28  14  36.2 

0.006 

1 

20    8  16.63 

94429 

26  27  33.5 

7.461 

2 

18  11  15.78 

3.4918 

28  15    7.5 

0.437 

2 

20  10  43.10 

9.4398 

25  20     1.2 

7.617 

3 

18  13  45.34 

3.4036 

28  15  28.6 

0.367 

3 

20  13    9.35 

94356 

25  12  19.5 

7.773 

4 

18  16  15.01 

3.4964 

28  15  39.5 

0.007 

4 

20  15  35.37 

9.4S19 

25    4  28.5 

7.036 

5 

18  18  44.79 

3.4972 

28  15  40.2 

0.073 

5 

20  18     1.17 

9.4981 

24  56  28.4 

8.079 

6 

18  21  14.67 

3.4967 

28  15  30.7 

0.244 

6 

20  20  26.74 

9.4343 

24  48  19.1 

8.331 

7 

18  23  44.63 

3.6000 

28  15  10.9 

0415 

7 

20  22  52.07 

34303 

24  40    0.7 

6.383 

8 

18  26  14.67 

3.5013 

28  14  40.9 

0.566 

8 

20  25  17.16 

94109 

24  31  33.2 

8.633 

9 

18  28  44.78 

3.6028 

28  14    0.6 

0.767 

9 

20  27  42.01 

94193 

24  22  56.8 

8.681 

10 

18  31  14.95 

3.6033 

28  13  10.0 

0.999 

10 

20  30    6.62 

34060 

24  14  11.5 

8.839 

11 

18  33  45.18 

3JS043 

28  12    9.1 

l.IOl 

11 

20  32  30.98 

3.4038 

24     5  17.3 

8.977 

12 

18  36  15.45 

3.5048 

28  10  57.9 

1.373 

12 

20  34  55.08 

3J»06 

23  56  14.3 

9.133 

13 

18  38  45.76 

3.5064 

28    9  36.4 

1446 

13 

20  37  18.93 

9.3964 

23  47    2.6 

9.367 

14 

18  41  16.10 

3.6066 

28    8    4.5 

1.617 

14 

20  39  42.53 

3.3911 

23  37  42.2 

9.411 

15 

18  43  46.46 

3.6001 

28    6  22.3 

1.789 

15 

20  42    5.87 

3.3866 

23  28  13.3 

9.553 

16 

18  46  16.83 

3.6063 

28    4  29.8 

1.961 

16 

20  44  28.95 

3.3826 

23  18  35.9 

9.604 

17 

18  48  47.20 

3.5063 

28    2  27.0 

9.133 

17 

20  46  51.77 

3.3761 

23    8  50.0 

9336 

18 

18  51  17.58 

3.5062 

28    0  13.8 

9.306 

18 

20  49  14.32 

9.3787 

22  58  55.7 

9J74 

19 

18  53  47.95 

3.6059 

27  57  50.3 

9477 

19 

20  51  36.61 

9.3603 

22  48  53.1 

10.113 

20 

18  56  18.29 

3.6066 

27  55  16.5 

9.M9 

20 

20  53  58.63 

9.3647 

22  38  42.3 

10.348 

21 

18  58  48.61 

9.5060 

27  52  32.4 

9.821 

21 

20  56  20.37 

9.8001 

22  28  23.3 

10.884 

22 

19     1  18.89 

27  49  38.0 

9.993 

22 

20  58  41.84 

9.3556 

22  17  56.2 

10.618 

23 

19     3  49.12 

3.5035 

27  46  33.3 

8.166 

23 

21     1     3.04 

9.3611 

22    7  21.1 

10.663 

24 

19    6  19.31 

3.5037 

S.27  43  18.2 

3.937 

24 

21     3  23.97 

9.3466 

S.21  56  38.0 

10.784 

84 
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XI. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Rl^iAMeaalon. 

Dur. 
forlm. 

Diit 
fbrlm. 

Hour. 

Diff. 
foplm. 

TVHnatlftn, 

SUL 
fbrlm. 

SUNDAY 

25. 

TUESDAY  27. 

h.    m.    ■. 

B. 

O        1        « 

M 

h.    m.    8. 

8. 

O       1       u 

a 

0 

81     3  33.97 

mw 

S.81  56  38.0 

10.784 

0 

88  51     3.53 

2.1642 

S.ll  IS    S.3 

16.647 

1 

31    6  44.63 

9.8490 

31  45  47.0 

10.916 

1 

33  53  13.69 

9.1616 

10  56  37.5 

16.019 

3 

31     8    5.01 

9.S87S 

81  34  48.3 

11.044 

8 

33  55  31.70 

9.1488 

10  40  48.9 

15.976 

3 

31  10  35.11 

OMTJ 

31  33  41.7 

11.179 

3 

33  57  30.55 

9.1463 

10  85    6.5 

15.787 

4 

31  13  44.93 

9.S9B1 

81  18  87.5 

iiUoo 

4 

33  59  39.34 

9.1437 

10    9  30.4 

15.798 

5 

31  15    4.48 

9.8396 

31     1     5.8 

11.494 

5 

33     1  47.79 

9.1412 

9  53  30.7 

15.897 

6 

31  17  83.76 

9.8191 

30  49  36.6 

11.649 

6 

33     3  56.19 

9.1386 

9  37  37.5 

15.915 

7 

81  19  43.77 

9.8145 

SO  37  59.9 

11.672 

7 

33    6    4.45 

9.1866 

9  81  40.9 

15.979 

8 

31  33     1.50 

9.8098 

SO  86  15.9 

11.793 

8 

33     8  13.58 

9.1844 

9    5  40.9 

164137 

9 

31  34  19.95 

9.80A9 

30  14  34.7 

11.918 

9 

33  10  30.58 

9.1823 

8  49  37.7 

164n0 

10 

31  36  38.13 

9.8007 

30    3  36.3 

194tt8 

10 

83  13  88.45 

2.1808 

8  33  31.3 

16.189 

11 

31  38  56.04 

9.9909 

19  50  30.7 

12.162 

11 

33  14  36.31 

2.1283 

8  17  31.8 

16.189 

13 

31  31  13.67 

9.9916 

19  38    8.1 

12.968 

13 

33  16  43.85 

9.1268 

8     1    9.4 

16.381 

13 

81  33  31.03 

9.9971 

19  35  48.5 

19.888 

13 

83  18  51.37 

9.1246 

7  44  54.1 

16.779 

14 

31  35  48.18 

9.9896 

19  13  33.1 

19.407 

14 

33  30  58.79 

2.1230 

7  38  35.9 

16.396 

15 

31  38    4.94 

9.9781 

19    0  48.9 

19.609 

15 

33  33    6.13 

2.1218 

7  13  15.0 

16.370 

16 

31  40  31.49 

9.9787 

18  48    9.0 

12.791 

16 

83  85  13.35 

2.1196 

6  55  51.5 

16.418 

17 

31  43  37.78 

9.9098 

18  35  33.4 

19.831 

17 

83  37  80.49 

9.1183 

6  39  35.4 

I6.4&5 

18 

31  44  53.80 

9.9649 

18  33  39.3 

19.989 

18 

33  39  87.54 

9.1108 

6  33  56.9 

16.495 

19 

81  47    9.56 

9.960ft 

18    9  39.7 

18.046 

19 

33  31  34.51 

2.1166 

6    6  36.0 

16.684 

30 

81  49  35.06 

9.9661 

17  56  33.8 

18.169 

30 

83  33  41.41 

9.1144 

5  49  53.8 

16.679 

31 

31  51  40.39 

9.9618 

17  43  11.5 

18.967 

31 

83  35  48.34 

9.1188 

5  33  17.4 

]64»7 

33 

31  53  55.37 

9.9476 

17  39  53.0 

18.369 

33 

33  37  55.00 

9.1199 

5  16  39.9 

16449 

33 

31  56    9.99 
MO 

9.9488 

NDAY 

S.17  16  88.4 
26. 

18.461 

33 

33  40     1.70 
WEDI 

9.1119 

^ESDi 

S.  5    0    0.4 
LY  28. 

iMta 

0 

31  58  34.46 

9.9890 

S.17    8  67.7 

18.602 

0 

S3  48    8.35 

9.1104 

S.  4  43  18.9 

16.707 

1 

33    0  38.67 

9.9848 

16  49  31.0 

18.660 

1 

33  44  14.95 

9.1006 

4  36  35.6 

16.787 

3 

33    3  53.64 

9.9808 

16  35  38.5 

18.767 

3 

33  46  31.51 

9.1080 

4    9  50.5 

16.786 

3 

S3    5    6.37 

9.9968 

16  31  50.1 

18.864 

3 

33  48  38.03 

9.1068 

3  53    3.8 

16.799 

4 

33    7  19.85 

9.9298 

16     7  56.0 

18.048 

4 

33  50  34.50 

9.1078 

3  36  15.5 

16.817 

5 

33     0  33.10 

9.9188 

15-53  56.3 

14.042 

5 

33  53  40.96 

9.1074 

3  19  35.7 

16.843 

6 

33  11  46.11 

9'9148 

15  39  51.0 

U.184 

6 

33  54  47.39 

9.1070 

3    3  34.5 

16.864 

7 

33  13  58.88 

9.9109 

15  35  40.3 

14.294 

7 

33  56  53.80 

9.1066 

S  45  43.0 

16.885 

8 

33  16  11.43 

9.9071 

15  11  34.1 

14.813 

8 

33  59    0.30 

9.1067 

8  88  48.3 

16.906 

9 

33  18  33.73 

9.9034 

14  57    3.6 

14.402 

9 

0     1     6.60 

9.1067 

8  11  53.4 

16.933 

10 

33  30  35.83 

9.1097 

14  43  35.9 

14.487 

10 

0    3  13.00 

9.1067 

1  54  57.5 

16.969 

11 

33  33  47.69 

9.1960 

14  38    4.1 

14.672 

11 

0    5  19.40 

9.1068 

1  38    0.7 

16.968 

13 

33  34  59.34 

9.1098 

14  13  37.3 

14.666 

13 

0    7  35.81 

9.1060 

1  81     3.1 

16.967 

13 

33  37  10.77 

9.1868 

13  58  45.5 

14.787 

13 

0    9  33.33 

9.1072 

1    4    4.7 

16.978  ' 

14 

83  39  33.00 

9.1868 

13  43  58.8 

14.818 

14 

0  11  38.68 

2.ion 

0  47    5.7 

16.980 

15 

33  31  33.03 

9.1819 

13  39    7.3 

14.807 

15 

0  13  45.15 

3.1082 

0  30    6.0 

16.990 

16 

33  33  43.83 

9.1786 

13  14  11.1 

14.076 

16 

0  15  51.65 

9.1087 

S.  0  13    6  8 

17.007 

17 

38  35  54.44 

9.1764 

13  59  10.3 

16.062 

17 

0  17  58.19 

9.1093 

N.  0    3  54.8 

17.013 

18 

33  38    4.87 

9.1729 

13  44    4.9 

16.197 

18 

0  30    4.77 

9.1101 

0  80  55.6 

174)15 

19 

33  40  15.10 

9.1600 

13  38  55.1 

16.900 

19 

0  33  11.40 

9.1109 

0  37  56.6 

174118 

30 

33  43  35.14 

9.1696 

13  13  40.9 

16.979 

30 

0  34  18.08 

9.1118 

0  54  57.8 

17400 

31 

33  44  35.00 

9.1698 

11  58  33.5 

16.842 

31 

0  36  34.83 

9.1198 

1  11  59.0 

174)10 

33 

33  46  44.68 

9.1600 

11  43  59.9 

16.419 

33 

0  38  31.63 

9.1139 

1  39    0.1 

174)17 

33 

33  48  54.19 

2.1670 

11  37  33.1 

16.480 

33 

0  30  38.49 

9.1152 

1  46     1.0 

n4)18 

34 

33  51     3.53 

9.1649 

S.ll  13    3.3 

16.647 

34 

0  33  45.44 

9.1165 

N.  3    3     1.7 

17.000 

XII. 
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• 

GEEENWICH 

MEAN    TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Uoar. 

R^htAMMMkn. 

DUL 
tdtlm. 

DUL 
fbrlm. 

IJoDr. 

Right  AmomIoii. 

DUt 
forlm. 

Bwlinatioii. 

DUL 
fbrlm. 

THU 

rRSDA 

Y  29. 

SATURDAY  31. 

h.    m.    1. 

■. 

*.  o       '      * 

It 

h.    m.    a. 

t. 

o      1      a 

N 

0 

0  32  45.44 

3.n6* 

N.  2    3    1.7 

17.008 

0 

2  17  25.73 

9J9788 

NJ5    2    9.8 

14401 

1 

0  34  52.47 

2.1178 

2  20    2.0 

17.001 

1 

2  19  42.30 

9.9786 

15  16  55.2 

14.719 

2 

0  36  59.58 

3.110S 

2  37     1.8 

16.909 

2 

2  21  59.16 

9.98M 

15  31  35.2 

14493 

3 

0  39    6.78 

3.1906 

2  64    1.1 

16.983 

3 

2  24  16.32 

9.9885 

15  46    9.8 

14480 

4 

0  41  14.08 

9.1225 

3  10  59.8 

16.079 

4 

2  26  33.78 

9.9085 

16    0  38.8 

14486 

5 

0  43  21.48 

9.1049 

3  27  57.7 

16.968 

5 

2  28  51.54 

9.9986 

16  15    2.1 

U440 

6 

0  45  28.98 

9.1900 

3  44  54.8 

16.048 

6 

2  31     9.61 

24067 

16  29  19.6 

14443 

7 

0  47  36.60 

9.1{»0 

4     1  50.9 

16.097 

7 

2  33  27.99 

94068 

16  43  31.2 

14.148 

8 

0  49  44.34 

9.1300 

4  18  46.0 

16.900 

8 

2  35  46.67 

34188 

16  57  36.8 

14419 

9 

0  51  52.20 

9.1390 

4  35  40.0 

16400 

9 

2  38    5.66 

94101 

17  11  36.3 

18440 

10 

0  54    0.18 

9.1349 

4  52  32.8 

16.866 

10 

2  40  24.96 

94948 

17  25  29.6 

18436 

a 

0  56    8.30 

3.1305 

5    9  24.2 

16.845 

11 

2  42  44.57 

94905 

17  39  16.6 

18.180 

12 

0  58  16.56 

9.1888 

5  26  14.2 

16.890 

12 

2  45    4.50 

94348 

17  52  57.2 

18499 

13 

1     0  24.96 

9.1419 

5  43    2.6 

16.703 

13 

2  47  24.74 

94400 

18    0  31.3 

18413 

u 

1    2  33.50 

9-1437 

5  59  49.4 

16.766 

14 

2  49  45.30 

94459 

18  19  58.7 

18401 

15 

1     4  42.20 

9.1463 

6  16  34.6 

16.787 

15 

2  52    6.17 

34506 

18  33  19.4 

18487 

16 

1     6  51.06 

9.1400 

6  33  17.9 

16.706 

16 

2  54  27.36 

34556 

18  46  33.2 

18.179 

17 

I     9    0.08 

9.1518 

6  49  59.3 

16.673 

17 

2  56  48.87 

94619 

18  59  40.1 

18466 

18 

1   11     9.27 

9.1546 

7    6  38.7 

16.680 

18 

2  59  10.71 

94666 

19  12  40.0 

19488 

19 

I  13  18.63 

9.1575 

7  23  16.0 

"  16409 

19 

3     1  32.86 

94710 

19  25  32.7 

19418 

20 

1  15  28.17 

9.1605 

7  39  51.0 

16.564 

20 

3    3  55  33 

94779 

19  38  18.2 

19407 

21 

1  17  37.89 

9.1S86 

7  56  23.7 

16.595 

21 

3    6  18.12 

94895 

19  50  56.3 

19478 

22 

1  19  47.80 

9.1067 

8  12  54.0 

16.483 

22 

3    8  41.23 

94878 

20    3  27.0 

19.448 

23 

1  21  57.91 

9.1700 

N.  8  29  21.7 

16*440 

23 

3  11    4.65 

94930 

N.20  15  50.1 

19429 

FR 

IDAY 

30. 

SUNDi 

\Y,  JI 

JNE   1. 

0 
1 

1  24    8.21 
1  28  18.71 

3.17SS 
9.1767 

N.  8  45  46.8 
9    2    9.2 

16J06 

0| 

3  13  28.391 

94983| 

NJ20  28    5.6 1 

19.194 

16J40 

2 

1  28  29.42 

3.1809 

9  18  28.7 

16.801 

3 

1  30  40.34 

3.1838 

9  34  45.3 

16.951 

4 

1  32  51.48 

9.1875 

9  50  58.8 

16.190 

5 

1  35    2.84 

9.1019 

10    7    9.2 

16.147 

6 

1  37  14.42 

9.1M9 

10  23  16.4 

iMm 

PHASES  ( 

DF  Tl 

iE   MOON. 

7 

1  39  26.22 

9.1087 

10  39  20.2 

16.034 

8 

1  41  38.26 

3.9037 

10  55  20.5 

11  11  17.3 

154P76 

9 

1  43  50!54 

2.9067 

16.916 

10 

1  46    3.06 

3.9107 

11  27  10.4 

15.864 

^7-    ^  fl- 

11 

1  48  15.83 

3.9148 

11  42  59.8 

15.790 

0  New  Moo 

n,     . 

.       4      2  42. 

3 

12 

1  50  28.84 

3.9180 

11  58  45.2 

15.794 

J>  First  Qua 

rter, 

.     11       8  45. 

2 

13 

1  52  42.10 

9.9339 

12  14  26.6 

15457 

O  Full  Moo 

n,     . 

.     19     11  56. 

6 

14 

1  54  55.62 

3.9976 

12  30    4.0 

15.588 

(C  Last  Quai 

rter, . 

.     26     17  33. 

9 

15 
16 

1  57    9.41 
1  59  23.46 

9.9890 
9.9868 

12  45  37.2 

13  1    6.1 

15417 
15445 

17 

2     1  37.77 

9.9407 

13  16  30.6 

15471 

Daj.      h. 

18 

2    3  52.35 

3.9453 

13  31  50.6 

15.905 

C   Perigee, 

,     , 

..26. 

7 

19 

2    6    7.21 

3.9000 

13  47    6.0 

15.917 

<r  Apogee, 

,     , 

.     .     14      7. 

7 

20 

2    8  22.35 

9.9M6 

14    2  16.6 

15.187 

<C  Perigee, 

,     , 

.     .     30      0. 

0 

21 

2  10  37.76 

3.9506 

14  17  22.4 

15466 

22 

2  12  53.46 

3.9641 

14  32  23.3 

14479 

23 

2  15    9.45 

9.9080 

14  47  19.1 

14487 

24 

2  17  25.73 

9.9788 

N.15    2    9.8 

14401 

86 
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XIII. 


GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

lii 

star's  Nam* 

P.  L 

P.  L. 

P.  L. 

1 
P.  L.     ! 

and 

Noon. 

of 

Jill* 

of 

Vlh. 

of 

IXh. 

of 

Position. 

OUL 

DUr. 

Diff. 
9096 

Diff. 

1 

Antares 

W. 

O        /          II 

no  u  10 

9]00 

O        1          H 

119    5    4 

9103 

O        1          II 

113  55  58 

O        1          M 

115  47    0 

3009 

a  AquilaB 

W. 

64  13     4 

Sl» 

65  39  96 

9153 

67    6  32 

1119 

68  34  10 

8087 

Sun 

E. 

43     1  57 

Moe 

41  18  33 

3401 

30  34  50 

3M7 

37  51  17 

3801 

6 

Sun 

W. 

95  35  46 

9617 

97  13  37 

9089 

28  51     7 

9079 

30  98  15 

3006 

Reffulas 

E. 

76  94  10 

am 

74  39    5 

9904 

79  54  94 

3870 

71  10    6 

3807 

Mars 

E. 

111  47  48 

3900 

110     1  47 

9915 

108  16  10 

3889 

106  30  57 

MO 

7 

Sun 

W. 

38  98    7 

7m 

40    9  53 

9804 

41  37  16 

3898 

43  11  15 

3043 

Regains 

E. 

69  34  46 

UJA 

60  59  56 

9109 

59  11  31 

3610 

57  30  31 

3090 

Mars 

E. 

97  51     3 

uu 

96    8  90 

9405 

94  96    3 

3479 

09  44  11 

3400 

Spies 

E. 

116  36  19 

9465 

114  54  17 

9481 

113  19  40 

3500 

111  31  97 

3616 

8 

Sun 

W. 

50  55    5 

99U 

59  96  39 

9004 

53  57  49 

9079 

55  98  37 

3001 

Saturn 

W. 

19  98  47 

8006 

13  57  48 

9000 

15  98  13 

3M6 

16  59  34 

3017 

Regulos 

E. 

49  11  59 

9090 

47  33  94 

9098 

45  55  91 

3697 

44  17  44 

3071 

Mars 

E. 

84  91     9 

9S61 

89  41  48 

90OO 

81     9  51 

3616 

79  94  18 

3090 

Spies 

E. 

103  11  97 

9000 

101  39  39 

9099 

99  54  15 

3640 

98  16  14 

3060 

9 

Sun 

W. 

69  56  51 

9089 

64  95  93 

9000 

65  53  35 

8115 

67  91  96 

8181 

Satara 

W. 

94  41  49 

9W0 

96  14  19 

9801 

97  46  50 

9807 

99  19  13 

30O4 

Regains 

E. 

36  15  44 

9707 

34  40  33 

9786 

33    5  47 

9805 

31  31  95 

3098 

Mars 

E. 

71  17  30 

9790 

60  41  17 

9796 

68    5  96 

9758 

66  90  57 

3700 

Spies 

E. 

90  11  59 

9741 

88  36    6 

9707 

87    0  40 

9n9 

85  95  35 

1788 

10 

Sun 

W. 

74  35  48 

9911 

76     1  44 

9995 

77  97  93 

8340 

78  59  46 

8960 

Satara 

W. 

36  58  30 

SOftl 

38  99  45 

9001 

40    0  47 

9071 

41  31  36 

9901 

PoUaz 

w. 

13  17  15 

9971 

14  50    3 

9668 

16  99  37 

9800 

17  54  57 

9900 

Mars 

E. 

58  37  34 

9040 

57    4    4 

98B0 

55  30  59 

9879 

53  57  57 

9800 

Spies 

E. 

77  35  11 

9000 

76    9     1 

9874 

74  99    0 

3687 

79  56  34 

9000 

11 

Sun 

W. 

85  55  48 

9910 

87  19  41 

9397 

88  43  91 

8886 

90    6  40 

9840 

Satara 

W. 

49    9  37 

9090 

50  39  14 

9098 

59     1  40 

8047 

53  30  55 

8006 

PoUax 

w. 

95  33  18 

9001 

97    4  90 

9070 

98  35  U 

3979 

30    5  50 

9080 

Mars 

E. 

46  17  28 

9040 

44  46    7 

9007 

43  15    0 

3007 

41  44     6 

9on 

Spies 

E. 

65  17  39 

9068 

63  46  96 

9000 

69  15  34 

son 

60  44  53 

9986 

Antares 

E. 

111  10  99 

9004 

109  30  10 

9004 

108    8  99 

9074 

106  37  37 

9004 

13 

Sun 

W. 

97     1  93 

9909 

08  93  49 

9100 

99  46    7 

8405 

101     8  18 

8411 

Satura 

W. 

60  54  46 

1001 

69  93     7 

1006 

63  51  91 

8103 

65  10  98 

8107     , 

Pollax 

W. 

37  36  95 

9090 

39    6     5 

ion 

40  35  37 

8000 

49    5     9 

80U 

Mars 

E. 

34  19  31 

9090 

39  49  43 

109B 

31  13     5 

80S4 

99  43  35 

8040 

Spies 

K. 

53  14  19 

9090 

51  44  41 

MSA 

50  15  19 

8041 

48  45  50 

8047 

Antares 

E. 

99    6  36 

9094 

97  36  53 

MOO 

06     7  18 

8006 

04  37  50 

8043 

13 

Sun 

W. 

107  57  40 

9494 

100  19  18 

9438 

110  40  59 

8440 

119    9  93 

8441 

Satura 

w. 

79  38  39 

9197 

74     6  16 

1139 

75  33  50 

8111 

77     1  92 

iin 

Pollux 

w. 

49  30  34 

9005 

50  50  98 

MOB 

59  28  17 

8070 

53  57     3 

1079 

Spica 

E. 

41  90  49 

9070 

39  51  55 

M74 

38  93  14 

8077 

36  54  36 

9000 

Antares 

E. 

87  19    4 

9009 

85  43    0 

9000 

84   14  18 

8066 

82  45  30 

9070 

14 

Sun 

W. 

118  49  94 

94IT 

190  10  48 

9440 

191  39  13 

8445 

199  53  39 

8445 

Satura 

W. 

84  18  34 

9190 

85  46     0 

1115 

87  13  97 

8114 

88  40  56 

8181 

Pollux 

W. 

61  90  3-2 

9075 

69  40  19 

1074 

64   17  53 

8073 

H5  46  35 

1079 

Regulns 

W. 

94  56  51 

9197 

96  94  98 

1199 

97  59  11 

1116 

20  20     1 

1110 

XIV. 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

h 
^ 

Ster'i  Nam* 

P.L 

P.  L. 

P.L. 

P.  L.    1 

and 

Midnight. 

of 

XVli. 

of 

XVlIlh. 

of 

XXP>. 

of 

PosiOon. 

DIff. 

Diff. 

Diff. 

DUL 

1 

Antares 

W. 

O        •          II 

117  38  10 

9068 

O        1          II 

119  29  27 

3066 

121  20  49 

3062 

O         1            ,1 

123   12   16 

«n.  i 

a  AqoilaB 

W. 

70    2  44 

aoao 

71  SI  43 

8036 

73     1   12 

8013 

74  31     9 

SPftI    i 

Sun 

E. 

36    7  29 

3887 

34  23  35 

3883 

32  39  36 

3360 

30  55  32 

3378 

^ 

Suv 

W. 

33    6    0 

9f7U 

33  41  22 

9781 

35  17  21 

3749 

36  52  56 

1 
9767 

Regains 

E. 

60  26  13 

3404 

67  42  44 

3433 

65  59  40 

3480 

64   17     1 

3466 

Mars 

E. 

104  46    8 

3M6 

103     1  44 

3M8 

101  17  45 

3401 

99  34  11 

3410 

7 

Sum 

W. 

44  44  49 

3600 

46  17  59 

3070 

47  60  45 

3606 

49  23    7 

9016 

Regtdos 

E. 

55  49  67 

3546 

54     9  48 

3664 

62  30    4 

3668 

60  60  46 

9001 

Mars 

E. 

91     2  44 

3fi06 

89  21  42 

3697 

87  41     6 

3646 

86    0  65 

9668 

Spica 

E. 

109  50  39 

3616 

108  10  15 

3668 

106  30  16 

3070 

104  50  39 

9668 

8 

Sun 

W. 

56  59     1 

8000 

68  29    2 

8037 

69  68  41 

8046 

61  27  66 

8068 

Saturn 

W. 

18  31  31 

3600 

20    3  51 

3800 

21  36  23 

3884 

23    9    2 

9883 

Regulus 

E. 

42  40  31 

3004 

41     3  43 

9712 

39  27  19 

3780 

37  61  19 

9740 

Mars 

E. 

77  46  10 

3063 

76     8  25 

3060 

74  31    4 

9067 

72  64     6 

9708 

Spica 

E. 

96  38  37 

3074 

95     1  22 

9001 

93  24  30 

9107 

91  48    0 

3794 

9 

Sun 

W. 

68  48  58 

S148 

70  16    9 

8164 

71  43     1 

8180 

73    9  34 

8106 

Saturn 

W. 

30  61  27 

3013 

32  23  30 

9091 

33  65  22 

9001 

35  27    3 

9041 

Regulus 

E. 

29  57  27 

3843 

28  23  54 

'9609 

26  50  46 

9681 

25  18    3 

9901 

Mars 

E. 

64  54  48 

3786 

63  20    0 

9000 

61  45  32 

9816 

60  11  23 

9880 

Spica 

E. 

83  50  51 

3803 

82  16  27 

9818 

80  42  23 

9888 

79    8  38 

9847 

10 

Sun 

W. 

80  17  53 

8906 

81  42  44 

8970 

83     7  20 

3903 

84  31  41 

8804 

Saturn 

W. 

43     2  13 

8901 

44  32  37 

8001 

46    2  49 

8010 

47  32  49 

8090 

Pollux 

W. 

19  27    4 

3030 

20  58  57 

9081 

22  30  37 

3041 

24    2    4 

9961 

Mars 

E. 

52  25  19 

3808 

50  52  58 

9011 

49  20  53 

9933 

47  49     3 

9086 

Spica 

E. 

71  24  15 

3013 

69  52  12 

9034 

68  20  24 

3086 

66  48  51 

9047 

11 

Sun 

W. 

91  30    6 

8S68 

92  53  11 

8867 

94  16    5 

8376 

95  38  49 

8886 

Saturn 

W. 

54  59  59 

8063 

56  28  54 

80T0 

57  57  40 

8078 

59  26  17 

8084 

Pollux 

W. 

31  36  17 

9097 

33    6  33 

8006 

34  36  40 

8013 

36    6  37 

8090 

Mars 

E. 

40  13  24 

30B6 

38  42  54 

9006 

37  12  36 

8006 

35  42  29 

8019 

Spica 

E. 

59  14  25 

3007 

57  44     8 

8006 

56  14    2 

8014 

54  44    6 

8031 

Antares 

E. 

105     7    4 

3903 

103  36  42 

8001 

102    6  30 

8000 

100  36  28 

8017 

13 

Sun 

W. 

102  30  22 

8417 

103  52  19 

8493 

105  14  11 

8436 

106  35  58 

8481 

Saturn 

W. 

66  47  29 

8113 

68  15  24 

8117 

69  43,13 

8130 

71  10  58 

8134 

Pollux 

W. 

43  34  20 

8060 

45     3  31 

8064 

46  32  37 

8060 

48     1  37 

8061 

Mars 

E. 

28  14  12 

8047 

26  44  57 

8063 

25  15  49 

8067 

23  46  47 

8069 

Spica 

E. 

47  16  36 

8063 

45  47  29 

8068 

44  18  28 

8063 

42  49  33 

8066 

Antares 

E. 

93     8  29 

8047 

91  39  15 

8063 

90  10    6 

8066 

88  41     3 

8060 

13 

Sun 

W. 

113  23  51 

3446 

114  45  16 

8447 

116    6  40 

3448 

117  28    2 

8448 

Saturn 

W. 

78  28  51 

8136 

79  56  18 

8186 

81  23  44 

8187 

82  51     9 

8187 

Pollux 

W. 

55  25  47 

8073 

56  64  29 

8074 

58  23  10 

8074 

59  51  51 

8076 

Spica 

E. 

35  26     2 

8083 

33  57  29 

8084 

32  29    0 

8086 

31     0  32 

8087 

Antares 

E. 

81  16  44 

8073 

79  48    0 

8073 

78  19  17 

8078 

76  50  35 

8074 

14 

Sun 

W. 

124  15     5 

8444 

125  36  32 

8448 

126  58     1 

8441 

128  19  31 

8440 

Saturn 

W. 

90    8  25 

8181 

91  35  57 

8199 

93     3  31 

8136 

94  31     0 

8194 

Pollux 

w. 

67  15  19 

80T0 

68  44     6 

.   8068 

70  12  54 

8066 

71  41  46 

8063 

Regulus 

w. 

30  47  58 

8106 

32  16     1 

8100 

33  44  11 

8006 

35  12  27 

8090 

88 
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XV. 


GREENWICH    MEAN 

TIME. 

1 

1 

LUNAR  DISTANCES. 

1 

1^ 

8ter*8  Nan 

M 

P.L. 

P.L. 

P.L. 

1 
P.L. 

aod 

Noon. 

of 

IIP». 

of 

VPi. 

of 

1X>- 

of 

14 

Positka. 

DifL 

Difl. 

DUL 

BUL 

Spica 

E. 

O       J         l< 

20  33    7 

S087 

O       1         u 

38    3  43 

8088 

o      1       u 
26  35  18 

8069 

O        1         II 

25    6  55 

8800 

Antares 

£. 

75  31  54 

8071 

73  53  13 

8078 

72  24  31 

8079 

70  55  47 

8071 

15 

Saturn 

W. 

95  58  49 

SlSl 

97  36  33 

8117 

98  54  22 

8114 

100  22  15 

8110 

Pollux 

W. 

73  10  43 

SOW 

74  39  43 

8066 

76    8  46 

8089 

77  37  65 

8047 

Regulos 

W. 

36  40  49 

aoe» 

38    9  17 

8079 

39  37  52 

8078 

41     6  34 

8060 

Antares 

£. 

63  31  34 

aofs 

63    3  33 

8068 

60  33  28 

8061 

59    4  18 

8046 

a  Aquile 

E. 

110  54     0 

4044 

109  43    4 

4099 

108  31  46 

4001 

107  20    7 

8081 

16 

Pollux 

W. 

85    5    7 

8091 

86  34  54 

8016 

88    4  48 

8000 

89  34  50 

8003 

Regulus 

W. 

48  31  48 

8087 

50     1  15 

8080 

51  30  50 

8098 

53    0  34 

8016 

Antares 

E. 

51  37     1 

8039 

50    7  15 

8016 

48  37  21 

8009 

47    7  19 

8001 

a  Aquile 

E. 

101  17  18 

8897 

100    3  55 

8888 

98  50  18 

8889 

97  36  27 

8806 

17 

Pollux 

W. 

97    7    8 

900T 

98  38    3 

9066 

100    9    7 

9061 

101  40  21 

9049 

ReguluB 

W. 

60  31  31 

2976 

63    3  11 

9060 

63  33    2 

9009 

65    4     3 

9068 

Mars 

W. 

35  15  19 

9086 

26  45  50 

9978 

28  16  30 

9870 

29  47  20 

9063 

Antares 

E. 

39  34  57 

9100 

38    4    2 

.     9060 

36  32  58 

9051 

35     1  44 

9043 

a  Aquile 

E. 

91  24  13 

8806 

90    9  15 

8796 

88  54  11 

8799 

87  39    0 

8186 

Fomalhaut 

E. 

130  48  55 

8997 

119  23  18 

8911 

117  57  22 

8197 

116  31     9 

8189 

18 

Pollux 

W. 

109  19  11 

9000 

110  51  30 

9881 

112  24    0 

9868 

113  56  41 

9871 

Regulus 

W. 

73  41  53 

9800 

74  13  59 

9901 

75  46  17 

9801 

77  18  47 

9889 

Mars 

W. 

37  33  58 

9099 

38  55  49 

9914 

40  27  50 

9006 

42    0    2 

9896 

Spica 

W. 

18  40  11 

9899 

20  11  53 

9910 

.   21  43  52 

9004 

.23  16    6 

9809 

Antares 

E. 

37  33    3 

9801 

25  50  45 

9808 

24  18  17 

9864 

22  45  38 

9876 

a  Aquile 

E. 

81  31  38 

8706 

80    5  59 

8764 

78  50  19 

8766 

77  34  40 

8766 

Fomalhaat 

E. 

109  15  50 

8114 

107  47  58 

8109 

106  19  51 

8080 

104  51  29 

8078 

19 

Regulus 

W. 

85    4  14 

9888 

86  37  55 

9896 

88  11  50 

9818 

89  45  55 

9808 

Mars 

W. 

49  43  49 

9863 

51  17    8 

9844 

52  50  39 

96S5 

54  24  22 

9896 

Spica 

W. 

31    0  53 

9836 

32  34  32 

9696 

34     8  24 

9816 

35  42  39 

9806 

a  Aquile 

E. 

71  17  18 

8704 

70    2  10 

8806 

68  47  13 

8616 

67  32  29 

8830 

Fomalhaut 

E. 

97  36    7 

8099 

95  56  22 

8019 

94  26  24 

8009 

92  56  14 

9609 

aPegasi 

E. 

117  45    7 

8969 

116  19  59 

8989 

114  54  28 

8918 

113  28  34 

8104 

30 

Regulus 

W. 

97  39  36 

9761 

99  14  45 

9769 

100  50  16 

9743 

102  25  59 

9734 

Mars 

W. 

63  15  47 

9789 

63  50  39 

9779 

65  25  43 

9764 

67    0  58 

9755 

Spica 

W. 

43  36  11 

9766 

45  11  34 

9748 

46  47  10 

9789 

48  22  59 

9730 

a  Aquile 

E. 

61  33     5 

8036 

60  10  22 

8966 

58  58    8 

4000 

57  46  28 

4036 

Fomalhaut 

E. 

85  33  31 

9047 

83  51     2 

9980 

82  19  32 

9931 

80  47  63 

9034 

a  Pegasi 

E. 

106  13  51 

Sill 

104  45  56 

8097 

103  17  43 

8063 

101  49  13 

8069 

Jupiter 

E. 

116  35  30 

9818 

115     1  19 

9804 

113  26  66 

9796 

111  52  21 

9r?86 

21 

Regulus 

W. 

110  37  34 

9869 

112    4  28 

9681 

113  41  34 

9672 

115  18  62 

9663 

Mars 

W. 

75    0    8 

9711 

76  36  33 

9708 

78  13    9 

9895 

79  49  56 

9086 

Spica 

W. 

56  25     9 

9868 

58    2  12 

9878 

59  39  28 

9664 

61  16  56 

9656 

a  Aquile 

E. 

51  58  34 

4969 

50  61  21 

4867 

49  45  21 

4486 

48  40  31 

4619 

Fomalhaut 

E. 

73     7  35 

9893 

71  34  57 

9867 

70    2  22 

9863 

68  29  41 

9680     1 

a  Pegasi 

E. 

94  33  48 

8019 

92  52  50 

3001 

91  22  39 

9803 

89  52  17 

9964 

Jupiter 

E. 

103  56  19 

9786 

102  20  30 

9799 

100  44  28 

9790 

99    8  16 

9710     1 

23 

Mars 

W. 

87  56  43 

9644 

89  34  37 

9886 

91  12  43 

9898 

92  51     0 

I 
9690 

Spica 

W. 

69  27  17 

9611 

n     5  57 

9009 

72  44  49 

9603 

74  23  53 

9666     1 

Antares 

W. 

33  33  57 

9611 

26  11  37 

9601 

26  50  30 

9698 

28  29  35 

9866 

XVI. 
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GREENWICH    MEAN   TIME. 

LUNAR  DISTANCES. 

1 
I 

i! 

Star'aNuM 

P.  L. 

P.L. 

P.L. 

P.L. 

and 
Poiitfan. 

Midnight. 

of 
Diff. 

XVh. 

of 
TAB. 

xvim 

or 

DUL 

XXJh, 

or 

Diff. 

14 

Spica 

E. 

23  98  33 

8001 

O       1         w 

22  10  12 

8009 

O        1          II 

20  41  53 

8000 

O        1         N 

19  13  35 

8000 

Anuires 

£. 

69  97    2 

wm 

67  58  14 

8007 

66  29  24 

8005 

65    0  31 

8061 

15 

Satnrn 

W. 

101  50  13 

S105 

103  18  16 

8100 

104  46  26 

8000 

106  14  41 

8000 

PoHox 

W. 

79    7    9 

KMS 

80  36  29 

8080 

82     5  55 

8003 

83  35  27 

8086 

Regulus 

W 

42  35  22 

S06S 

44     4  17 

8006 

45  33  20 

8051 

47    2  30 

8044 

Antares 

E. 

57  35    2 

8041 

56     5  40 

8007 

54  36  13 

8089 

53     6  40 

8097 

a  Aqoils 

E. 

106     8    9 

8003 

104  55  52 

8044 

103  43  17 

8098 

102  30  26 

8019 

16 

PoUax 

W. 

01     5    0 

8005 

92  35  19 

aooo 

94     5  46 

9061 

95  36  23 

9074 

Regulos 

W. 

54  30  28 

8000 

56    0  30 

8001 

57  30  41 

9004 

59     1     1 

9980 

Antaree 

E. 

45  37    8 

soot 

44     6  48 

8088 

42  36  20 

9081 

41     5  43 

9973 

a  AquilflB 

E. 

96  22  23 

8845 

95    8    7 

8838 

93  53  39 

8899 

92  39    0 

8814 

17 

Pollax 

W. 

103  11  46 

8964 

104  43  21 

9090 

106  15    7 

9018 

107  47    3 

9000 

Regolos 

W. 

66  35  16 

8044 

68    6  39 

9000 

69  38  12 

9097 

71     9  56 

9018 

Man 

W. 

31  18  19 

90S6 

32  49  28 

9040 

34  20  48 

9000 

35  52  18 

9901 

Antares 

E. 

33  30  20 

8000 

31  58  47 

9097 

30  27    3 

9010 

28  55    8 

9010 

a  Aqaile 

E. 

86  23  42 

8770 

85     8  18 

tn4 

83  52  49 

8770 

82  37  15 

8707 

Fomalhaut 

E. 

115    4  38 

8168 

113  37  50 

8168 

112  10  46 

8141 

110  43  26 

8196 

18 

PollttX 

W. 

115  29  34 

9804 

117    2  38 

9855 

118  35  55 

9840 

120    9  92 

9687 

Regolas 

W. 

78  51  29 

38T8 

80  24  23 

9804 

81  57  28 

9855 

83  30  45 

9845 

Mars 

W. 

43  32  25 

9806 

45     4  59 

9880 

46  37  44 

9871 

48  10  41 

9869 

Spica 

W. 

24  48  35 

9881 

26  21  18 

9870 

27  54  15 

9850 

29  27  27 

9848 

Antares 

E. 

21   12  49 

9868 

19  39  49 

9800 

18    6  39 

9859 

16  33  18 

98tt 

a  Aqaila 

E. 

76  19    2 

troo 

75     3  28 

8778 

73  47  58 

8780 

72  32  35 

8760 

Fomalhaat 

E. 

103  22  58 

8007 

101  54    3 

8005 

100  24  58 

8048 

98  55  39 

8088 

19 

Regains 

W. 

91  20  13 

9708 

92  54  43 

9780 

94  29  25 

9770 

96    4  20 

9r70 

Mars 

W. 

55  58  16 

8817 

57  32  21 

9808 

59    6  38 

9700 

60  41     7 

9701 

Spica 

W. 

37  16  47 

9797 

38  51  19 

9780 

40  26     3 

97T7 

42     1     1 

9708 

a  Aqnile 

E. 

66  17  58 

8847 

65    3  44 

8805 

63  49  49 

8886 

69-86  15 

8810 

Fomalhaat 

E. 

91  25  51 

9009 

89  55  16 

9078 

88  24  29 

9064 

86  53  80 

9055 

aPegasi 

E. 

112    2  18 

8177 

110  35  41 

8100 

109    8  44 

8148 

107  41  27 

8196 

90 

Regains 

W. 

104     1  55 

979S 

105  38    2 

9710 

107  14  21 

9707 

108  50  52 

9006 

Mars 

W. 

68  36  25 

9747 

70  12    3 

9738 

71  47  53 

9790 

73  23  55 

9790 

Spica 

W. 

49  58  59 

9719 

51  35  13 

9710 

53  11  39 

9701 

54  48  18 

9009 

a  Aqnile 

E. 

56  35  24 

40T7 

55  25     0 

4191 

54  15  19 

4171 

53    6  25 

4«7 

Fomalhaat 

E. 

79  16    4 

9016 

77  44     6 

9010 

76  12    0 

9004 

74  39  46 

9808 

a  Pegasi 

E. 

100  20  26 

80M 

98  51  23 

8045 

97  22    6 

8003 

95  59  84 

8099 

Jupiter 

E. 

110  17  34 

9nd 

108  42  34 

9700 

107    7  22 

9756 

105  31  57 

9747 

21 

Regalas 

W. 

116  56  22 

96A4 

118  34    4 

9640 

120  11  57 

9688 

121  50    0 

9080 

Mars 

W. 

81  26  55 

9678 

83    4     5 

9000 

84  41  26 

9661 

86  18  58 

9009 

Spica 

W. 

62  54  36 

9046 

64  32  28 

9637 

66  10  32 

9098 

67  48  49 

9090 

a  Aqaila 

E. 

47  36  66 

4010 

46  34  44 

4717 

45  33  59 

4881 

44  84  48 

4901 

Fomalhaat 

E. 

66  56  56 

98T6 

65  24     7 

9874 

63  51  15 

9879 

62  18  20 

9871 

a  Pegasi 

E. 

88  21  43 

9975 

86  50  59 

9066 

85  20    4 

9000 

83  49     1 

9954 

Jupiter 

E. 

97  31  50 

9701 

95  55  13 

9602 

94  18  23 

9068 

92  41  91 

9074 

99 

Mars 

W. 

94  29  28 

9019 

96    8    6 

9004 

97  46  55 

9900 

99  25  56 

9666 

Spica 

W. 

76    3    8 

9sn 

77  42  35 

9609 

79  22  18 

9500 

81     2    3 

9558 

Antares 

w. 

30    8  51 

9070 

31  48  19 

9507 

33  27  59 

9560 

35    7  51 

9651 

12 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

^4 

Ster'i  Nam* 
and 

Noon. 

P.L. 
of 

nih- 

P.L. 
of 

Vlh. 

P.L. 
of 

DO*. 

P.L. 

or 

33 

Position. 

DiiL 

• 

Diff. 

DIff 

DHL 

Fomalhaut 

E. 

O        1         1$ 

60  45  24 

3870 

o      1       n 
69  12  27 

9871 

O       1         »l 

57  39  31 

9878 

O        1          N 

56    6  38 

9876 

a  Pegasi 

E. 

82  17  60 

9M7 

80  46  31 

9943 

79  15    5 

9938 

77  43  34 

9988 

Jupiter 

E. 

91     4     7 

9866 

89  26  41 

3667 

87  49    3 

9648 

86  11  13 

9640 

.93 

Mara 

W. 

101     5     7 

Sfieo 

102  44  29 

9678 

104  24     1 

9566 

106    3  44 

9587 

Spica 

w. 

82  42    4 

9643 

84  22  17 

96S6 

86    2  41 

9637 

87  43  16 

9519 

Antares 

w. 

36  47  54 

9643 

38  28     9 

9683 

40    8  36 

9636 

41  49  15 

95n 

Fomalhaut 

E. 

48  23  37 

3911 

46  51  32 

3934 

45  19  43 

9989 

43  48  14 

9960 

a  Pegasi 

E. 

70    4  55 

3934 

68  33     6 

9934 

67     1  18 

9936 

65  29  32 

9999 

Jupiter 
a  Arietis 

E. 

77  59  12 

966e 

76  20  14 

9690 

74  41     6 

3563 

73     1  45 

3878 

E. 

111  29    4 

9600 

109  50     9 

9691 

108  11     1 

3663 

106  31  41 

9579 

Sun 

E. 

137  33  17 

avn 

135  59  29 

9B68 

134  26  29 

3866 

132  53  17 

9B4B 

24 

Spica 

W. 

96    9     1 

3480 

97  50  43 

9473 

99  32  36 

9464 

101  14  40 

9456 

Antares 

w. 

50  15  12 

94T7 

51  56  58 

3470 

53  38  64 

9463 

55  21     2 

9154 

a  Pegasi 

E. 

57  52    9 

9963 

56  21  10 

3976 

54  50  26 

9969 

63  19  59 

8004 

Jut>iter 

E. 

64  42  13 

9683 

63     1  44 

3634 

61  21     4 

3516 

59  40  13 

9608 

a  Arietb 

E. 

98  11  54 

3639 

96  31  21 

9631 

94  50  37 

9613 

93    9  41 

9505 

Sun 

E. 

125    4  16 

9804 

123  29  53 

9796 

121  55  19 

9787 

120  20  34 

9779 

25 

Spica 

W. 

109  47  44 

3418 

111  30  53 

9410 

113  14  13 

9403 

114  57  43 

9898 

Antares 

W. 

63  54  24 

9416 

65  37  37 

9406 

67  21     1 

9400 

69    4  36 

9893 

Jupiter 
a  Arietis 

E. 

51  13  13 

3469 

49  31   16 

9409 

47  49    9 

9458 

46    6  50 

9146 

E. 

84  42  21 

3467 

83    0  22 

9460 

81  18  12 

9468 

79  35  52 

9146    ■ 

Sun 

£. 

112  24    0 

9786 

110  48    7 

9798 

109  12    4 

9719 

107  35  50 

9719 

26 

Antares 

W. 

77  45  10 

3866 

79  29  49 

9848 

81  14  38 

9841 

82  59  37 

9884 

Jupiter 
a  Arietis 

E. 

37  32  37 

3408 

35  49  14 

9401 

34    5  41 

9394 

32  21  68 

9867 

E. 

71     1  51 

M16 

69  18  37 

9409 

67  35  14 

9403 

65  51  43 

9897 

Sun 

E. 

09  32    2 

9673 

97  54  45 

9664 

96  17  17 

9667 

94  39  39 

96« 

27 

Antares 

W. 

91  47    4 

9901 

93  33    2 

9391 

95  19  10 

9986 

97    5  27 

9981 

a  Aquiks 

W. 

50  33  47 

8937 

51  46  39 

8843 

53    0  57 

8764 

54  16  37 

8899 

a  Arietis 

E. 

57  12  21 

9876 

55  28  11 

3878 

53  43  57 

9870 

51  59  39 

9867 

Sun 

E. 

86  28  59 

9618 

84  60  22 

9607 

83  11  36 

9600 

81  32  41 

9608 

28 

Antares 

W. 

105  59    8 

9368 

107  46  16 

9948 

109  33  32 

9343 

111  20  55 

9989 

a  Aquila 

W. 

60  52  14 

8413 

62  14  16 

8371 

63  37    6 

8380 

65    0  43 

8988 

a  Arietis 

E. 

43  17  39 

9868 

41  33  19 

9879 

39  49    4 

3876 

38    4  65 

9889 

Sun 

E. 

73  15  56 

9664 

71  36  11 

9669 

69  56  19 

3568 

68  16  20 

9549 

29 

a  Aquile 

W. 

72    8  19 

8168 

73  35  24 

8138 

75    2  54 

8114 

76  30  46 

8008 

Fomalhaut 

W. 

40  41     1 

9689 

42  17  66 

9666 

43  55  36 

9634 

45  33  59 

9606 

Sun 

E. 

59  54  53 

9638 

58  14  18 

3536 

66  33  40 

963i 

54  52  58 

9531 

30 

a  AquilaB 

W. 

83  64  17 

8046 

85  23  33 

8041 

86  52  65 

8037 

88  22  22 

8065 

Fomalhaut 

W. 

53  64    0 

9499 

55  35  14 

9486 

67  16  47 

9476 

58  58  36 

9468 

Jupiter 

w. 

18  49  24 

9360 

20  36  37 

3349 

22  23  51 

9949 

24  11     6 

9949 

Sun 

E. 

46  28  58 

9617 

44  48    8 

9617 

43    7  19 

9618 

41  26  31 

9590 

31 

a  AquilaB 

W. 

95  49  16 

8066 

97  18  19 

8066 

98  47  11 

.    8078 

100  15  48 

8091 

Fomalhaut 

W. 

67  30  43 

9436 

69  13  28 

9433 

70  56  16 

9431 

72  39    7 

9480 

Jupiter 

W. 

33    7    6 

3366 

34  54  12 

9356 

36  41  13 

9961 

38  28  10 

9964 

Sun 

E. 

33     3  29 

3540 

31  23  12 

9546 

29  43    2 

9563 

28    3    2 

9680 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

Bter'sNaaM 

and 

PoriOon. 

Midnight. 

PL. 

of 
Dlft 

XVb. 

P.L. 

of 

Difl. 

xvniJi. 

P.L. 

of 

Dur 

XXIh. 

P.L. 
of 

^ 

♦ 

O        1         M 

O       1         H 

O        1         H 

o            « 

S3 

Foraalhaut 

E. 

54  33  48 

9880 

53     1     3 

9885 

51  38  35 

9803 

49  55  56 

9900 

a  Pegasi 

E. 

76  11  67 

9930 

74  40  16 

9937 

73     8  31 

3935 

71  36  44 

9994 

Japiter 

E. 

64  33  13 

9031 

83  54  59 

9638 

81  r6  35 

9614 

79  37  59 

9006 

S3 

Mars 

W. 

107  43  38 

95fl0 

109  33  43 

3543 

111     3  57 

9535 

113  44  33 

9697 

Spica 

W. 

89  34    3 

3511 

91     5     1 

3508 

93  46  10 

9495 

94  87  30 

9487 

Antares 

W. 

43  30    4 

3009 

45  11     5 

9509 

46  53  16 

9494 

48  33  38 

9485 

Fomalhant 

E. 

43  17    8 

9080 

40  46  30 

8006 

39  16  35 

8085 

37  46  56 

8015 

a  Pegasi 

E. 

63  57  50 

99n 

63  36  13 

3939 

60  54  43 

9945 

59  33  31 

9958 

Japiter 
a  Arietis 

E. 

71  33  13 

saes 

69  43  30 

3557 

68    3  36 

3548 

66  33  30 

9540 

E. 

104  53    8 

9668 

103  13  33 

3554 

101  33  35 

9546 

99  53  15 

9588 

Son 

E. 

131  19  53 

9S89 

139  46  15 

3881 

138  13  37 

9833 

136  38  37 

9618 

S4 

Spica 

W. 

103  56  55 

9448 

104  39  31 

3441 

106  31  58 

9488 

108    4  45 

9495 

Antares 

W. 

57    3  80 

9445 

58  45  50 

3488 

60  38  30 

9430 

63  11  32 

9498 

a  Pegasi 

E. 

51  49  51 

8038 

60  30    7 

8045 

48  50  50 

8071 

47  33    6 

8103 

Japiter 

E. 

57  59  11 

3fi00 

56  17  58 

3493 

54  36  34 

9485 

53  54  59 

9cn 

a  Arietis 

E. 

91  38  35 

3467 

89  47  18 

3189 

88     5  50 

9483 

86  34  11 

9474 

Sun 

E. 

118  45  38 

9770 

117  10  30 

9761 

115  35  11 

9758 

113  59  41 

9744 

S5 

Spica 

W. 

110  41  34 

3S89 

118  36  15 

3881 

130    9  17 

9878 

131  63  30 

9806 

Antares 

W. 

70  48  33 

3385 

73  33  18 

3878 

74  16  35 

9371 

76    0  43 

3868 

Jupiter 

E. 

44  34  31 

9488 

43  41  41 

9481 

40  58  50 

9494 

39  15  49 

9416 

a  Arietis 

E. 

77  53  33 

3438 

76  10  43 

9433 

74  37  56 

9496 

73  44  67 

9490 

Sun 

E. 

105  59  36 

9704 

104  33  51 

9605 

103  46     5 

9688 

101     9    9 

9660 

S6 

Antares 

W. 

84  44  47 

9827 

86  30     7 

3831 

88  15  36 

9314 

90     1  15 

9801 

Jupiter 
a  Arietis 

E. 

30  38     5 

9880 

38  54     3 

9373 

37    9  49 

3366 

35  35  36 

9850 

E. 

64     8    4 

9893 

63  34  18 

9887 

60  40  35 

9383 

58  56  36 

9879 

Sun 

E. 

93     1  51 

9641 

91  33  53 

9635 

89  45  44 

9697 

88    7  36 

9691 

S7 

Antares 

W. 

98  51  54 

9775 

100  38  30 

9970 

103  35  14 

9964 

104  13    7 

9356 

a  Aqails 

W. 

55  33  33 

8636 

56  51  39 

8565 

58  10  51 

8510 

59  31     4 

8480 

a  Arietis 

E. 

50  15  17 

9866 

48  30  53 

9865 

46  46  38 

9865 

45     3     3 

9866 

Sun 

E. 

79  53  37 

9567 

78  14  34 

9581 

76  35     3 

9674 

74  55  33 

9669 

88 

Antares 

W. 

113     8  35 

9984 

114  56    3 

9999 

116  43  46 

9335 

118  31  37 

9990 

a  Aquilse 

W. 

66  35     3 

89S0 

67  50    3 

8330 

69  15  36 

8303 

70  41  43 

8178 

a  Arietis 

E. 

36  30  55 

9891 

34  37     7 

3409 

33  53  35 

9416 

31  10  33 

9481 

Sun 

E. 

66  36  15 

9545 

64  56    4 

9540 

63  15  46 

9585 

61  35  33 

9589 

S9 

a  Aqaile 

W. 

77  58  58 

8084 

79  37  37 

8071 

80  56  13 

8061 

83  25    9 

8063 

Fomalhaut 

W. 

47  13  59 

9579 

48  53  33 

9551 

60  33  36 

9581 

53  13    6 

9514 

Sun 

E. 

53  13  14 

9519 

51  31  37 

9517 

49  50  38 

9517 

48    9  48 

9517 

30 

a  Aqnilse 

W. 

89  51  51 

8037 

91  31  18 

8089 

93  50  43 

8043 

94  30    3 

8048 

Fomalhaut 

W. 

60  40  41 

3453 

63  33     0 

9447 

64     5  38 

3443 

65  48    3 

9488 

Jupiter 

W. 

35  58  30 

9949 

37  45  34 

9950 

39  32  47 

9351 

31   19  58 

9968 

Sun 

E. 

39  45  45 

9598 

38    5    4 

9536 

36  24  26 

9580 

34  43  54 

9685 

31 

a  Aquilae 

W. 

101  44     9 

8106 

103  13  11 

8134 

104  39  53 

8148 

106    7  11 

8197 

Fomalhaut 

W. 

74  31  59 

9499 

76    4  53 

3430 

77  47  45 

9433 

79  30  33 

9486 

Jupiter 

W. 

40  15    3 

9968 

43     1  48 

3973 

43  48  37 

9978 

45  34  59 

S988 

Sun 

E. 

36  33  13 

9569 

34  43  34 

3579 

33     4  11 

9594 

81  36    8 

9615 
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AT  GREENWICH  APPAEENT  NOON. 


i 


OlCft* 

Mod. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 
Sun. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Suit. 

Mod. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 
Sun. 
Mon. 

Tues. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Appanni 

Bight 


h.     m.      ■. 

4  38  9.72 
4  42  15.68 
4  46  22.04 

4  50  28.73 
4  54  35.76 

4  58  43.11 

5  2  50.76 
5  6  58.65 
5  11     6.81 

5  15  15.18 
5  19  23.78 
5  23  82.55 

5  27  41.48 
5  31  50.55 
5  35  59.73 

5  40  9.03 
5  44  18.39 
5  48  27.80 

5  52  37.26 

5  56  46.74 

6  0  56.25 

6  5  5.72 
6  9  15.16 
6  13  24.53 

6  17  33.83 
6  21  43.03 
6  25  52.09 

6  30  1.00 
6  34  9.74 
6  38  18.27 

6  42  36.58 


DOLfbr 
Iboar. 


0.2S9 
0.255 
0.271 

0.285 
0.299 
0.311 

0.822 
0.833 
0.848 

0.852 
0.861 
0.368 

0.874 
0.879 
0.884 

0.888 
0.890 
0.892 

0.898 
0.394 
0.894 

10.392 
0.891 
0.889 

[0.884 
0.879 
0.874 

10.866 
0.858 
0.850 

10.340 


Jpptrttu 


N.22  7  37.3 
22  15  25.6 
22  22  5a6 

22  29  52.3 
22  36  30.3 
22  42  44.5 

22  48  34.7 
22  54  0.8 

22  59  2.8 

23  3  40.5 
23  7  53.9 
23  11  42.8 

23  15  7.3 
23  18  7.0 
23  20  42.2 

23  22  52.8 
23  24  38.7 
23  25  59.8 

23  26  56.1 
23  27  27.6 
23  27  34.5 

23  27  16.7 
23  26  33.9 
23  25  26.4 

23  23  54.3 
23  21  57.4 
23  19  36.0 

23  16  49.9 
23  13  39.3 
23  10  4.2 

N.28  6  4.8 


Diff.ftnr 
1  hoor. 


19.99 
19.02 
18.05 

17.08 
16.08 
16.08 

14.08 
13.08 
12.07 

11.06 
10.04 
9.02 

7.99 
6.96 
5.94 

4.92 
3.89 
2.85 

1.83 
0.80 
0.23 

1.27 
2.29 
3.81 

4.84 
5.37 
6.40 

7.43 
8.44 
9.46 

10.47 


ScoU. 


15  48.16 
15  48.02 
15  47.92 

15  47.80 
15  47.68 
15  47.56 

15  47.45 
15  47.35 
15  47.25 

15  47.16 
15  47.08 
15  47.00 

15  46.91 
15  46.83 
15  46.75 

15  46.69 
15  46.62 
15  46.56 

15  46.50 
15  46.44 
15  46.39 

15  46.34 
15  46.30 
15  46.26 

15  46.22 
15  46.18 
15  46.15 

15  46.13 
15  46.11 
15  46.09 

15  46.08 


sidereal 
Tfane 
or  Am 

Semldl- 


tiM 

Moid* 


68.43 
68.48 
68.54 

68.59 
68.64 
68.69 

68.73 
68.77 
68.81 

68.84 
68.87 
68.90 

68.91 
68.93 
68.95 

68.96 
68.97 
68.97 

68.98 
68.98 
68.98 

68.97 
68.97 
68.96 

68.94 
68.93 
68.89 

68.86 
68.83 
68.80 

68.76 


Time, 
tobt 


frOtn 


adtUdto 

Appvmi 

Titnt. 


2  26.55 

2  17.18 

2  7.41 

1  57.29 

1  46.86 

1  36.10 

1  25.04 

1  13.74 

1  2.17 

0  50.39 

0  38.37 

0  26.19 

0  13.86 

0  1.39 


0  11.20 

0  23.90 

0  86.69 

0  49.51 

1  2.37 
1  15.25 
1  28.17 

1  41.04 

1  58.88 

2  6.66 

2  19.37 

2  31.98 

2  44.44 

2  56.75 

3  8.90 
8  20.83 

8  82.56 


DHL 
for 


ft. 

0.388 
0.399 
0.414 

0.428 
0.442 
0.455 

0.466 
0.476 
0.486 

0.494 
0.502 
0.509 

0.516 
0.522 
0.527 

0.582 
0.535 
0.586 

0.587 
0.538 
0.588 

0.597 
0.535 
0J»1 

0.527 
0.522 
0.516 

0.509 
0.501 
0.498 

0.488 


Hon.  — J 


iTlMortlMfl 
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oa 


AT  GREENWICH  MEAN 

NOON. 

i 

1 

4 
1 

THE  SUN'S 

Mqximikmct 

Tim*, 

tolm 

wUhdf 

DI& 

tot 

Ihoor. 

BUmmI 

TlM. 

subtraeted 
frtmi 
Mean 
Time, 

Appanni 
Bight  Amoalm. 

DULfbr 
Iboar. 

Jppaumi 

DULfbr 
Ihour. 

SUH, 

Mon. 
Tues. 

1 

2 
3 

h.     m.     a. 

4  38  10.14 
4  42  16.07 
4  46  22.40 

s. 

10.239 
10.255 
10.271 

N.S»    '7  88.1 
22  15  26.3 
22  22  51.2 

19.99 
19.02 
18.05 

m.      ■. 

2  26.54 
2  17.17 
2    7.40 

0.388 
0.399 
0.414 

h.     m.     •. 

4  40  36.68 
4  44  83.24 
4  48  29.80 

Wed. 
Thur. 
Fri. 

4 
5 
6 

4  50  29.06 
4  54  36.06 
4  5&  43.38 

10.285 
10.299 
10.811 

22  29  52.8 
22  36  30.8 
22  42  44.9 

17.08 
16.08 
15.08 

1  57.80 
1  46.86 
1  36.10 

0.428 
0.442 
0.455 

4  52  26.36 

4  56  22.92 

5  0  19.48 

Sat. 
Sun. 
Mon. 

7 
8 
9 

5    2  51.00 
5    6  58.86 
5  11    6.99 

10.822 
10.883 
10.843 

22  48  35.0 
22  54     1.1 
22  59    3.0 

14.08 
13.08 
12.07 

1  25.04 
1  13.74 
1    2.17 

0.466 
0.476 
0.486 

5    4  16.04 
5    8  12.60 
5  12    9.16 

Ill 

10 
11 
12 

5  15  15.33 
5  19  23.89 
5  23  32.63 

10.8S2 
10.861 
10.868 

23    3  40.7 
23    7  54.0 
23  11  42.9 

11.06 

10.04 

9U)2 

0  50.39 
0  38.38 
0  26^20 

0.494 
0.602 
0.509 

5  16    5.72 
5  20    2JJ7 
5  23  58.83 

Fri. 
Sat 

13 
14 
15 

5  27  41.52 
5  31  50.55 
5  35  59.70 

10.874 
10.879 
10.884 

23  16    7.3 
28  18    7.0 
23  20  4S.2 

7.99 
6.96 
5.94 

0  13.87 
0     1.40 

0  11.19 

0.516 
0.522 
0.527 

5  27  55.39 
5  31  51.95 
5  35  48.51 

Mon. 
Tues. 
Wed. 

16 
17 
18 

5  40    8.96 
5  44  18.29 
5  48  27.66 

10.888 
10.890 
10.892 

23  22  52.8 
28  24  38.7 
23  25  59.8 

4.92 
8.89 
2.85 

0  23.89 
0  36.67 
0  49.49 

0.582 
0.585 
0.586 

6  39  45.07 
5  43  41.62 
5  47  38.17 

Thur. 

Fri. 

Sat. 

19 
20 
21 

5  52  37.09 

5  56  46.53 

6  0  56.00 

10.898 
10.894 
10.894 

28  26  S6.I 
23  27  27.6 
23  27  34.5 

J.88 
0.80 
0.88 

1    2.35 
1  15.23 
1  28.14 

0.587 
0.538 
0.538 

5  51  34.74 
5  55  31.30 
5  59  27.86 

San. 
Mon. 
Tues. 

22 
23 
24 

6    5    5.43 
6    9  14.83 
6  13  24.17 

10.892 
10.891 
10.889 

28  27  16.7 
23  26  84.0 
23  25*26.6 

1.27 
2.29 
8.81 

1  41.01 
•1  53.85 

2  6.63 

0.537 
0.535 
0.581 

6    3  24.42 
6    7  20.98 
6  11  17.54 

Wed. 
Thur. 
Fri. 

25 
26 

27 

6  17  33.43 
6  21  42.60 
6  25  51.62 

10.884 
10.879 
10.874 

23  28  54.5 
23  21  57.7 
23  19  36.8 

4.84 
5.87 
6.40 

2  19.34 
2  31.95 
2  44.41 

0.527 
0.522 
0.516 

6  15  14.09 
6  19  10.65 
6  23    7.21 

Sat. 
Sun. 
Mon. 

28 
29 
30 

6  30    0.49 
6  34    9.20 
6  38  17.69 

10.866 
10.858 
10.350 

28  16  50.8 
23  18  39.8 
23  10    4.8 

7.48 

8.44 
9.46 

2  56.72 
8    8.87 

3  20.80 

0.509 
0.501 
0.498 

6  27    3.77 
6  31     0.33 
6  34  56.89 

Tues. 

31 

6  42  25.97 

10.840 

N.23    6    5.4 

10.47 

3  32.52 

0.488 

6  38  53.45 

tr 

an  Noon  may  be  tan 

unedihe 

nmeuthatfof 

Apparmt 

Noon. 
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THE  SUN'S 


1 
2 
3 

4 
5 


7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

26 
26 
27 

28 
29 
30 

31 


I 


153 
154 
155 

156 
157 
158 

159 
160 
161 

162 
163 
164 

165 
166 
167 

168 
169 
170 

171 
172 
173 

174 
175 
176 

177 
178 
179 

180 
181 
182 

183 


3Vm  LONOITUBB. 


71  6  51.4 

72  4  19.0 

73  1  45.7 

73  59  11.4 

74  56  36.2 

75  54    0.0 

76  51  22.8 
77'48  44.5 

78  46    5.2 

79  43  25.0 

80  40  43.8 

81  38     1.7 

82  35  18.7 

83  32  34.9 

84  29  50.2 

85  27    4.8 

86  24  18.8 

87  21  32.2 

88  18  45.3 

89  15  58.1 

90  13  10.7 

91  10  23.1 

92  7  35.5 

93  4  47.8 

94  2    0.1 

94  59  12.5 

95  56  25.0 

96  53  37.6 

97  50  50.3 

98  48    3.1 

99  45  16.1 


6  37.4 
4  4.9 
1  31.4 

58  56.9 
56  21.5 
53  45.1 

50  7.7 
48  29.2 
45  49.7 

43  9.3 
40  28.0 
37  45.7 

35  2.5 
32  18.5 
29  33.6 

26  48.0 
24  1.8 
21  15.0 

18  27.9 
15  40.5 
12  52.9 

10    5.2 

7  17.4 
4  29.5 

1  41.6 
58  53.8 
56    6.1 

53  18.5 
50  31.0 
47  43.6 

44  56.4 


DIff  fbr 
1  hoar. 


43.65 
48.61 
48.57 

48.54 
48.50 
48.46 

48.42 
48.88 
48.83 

48.29 
48.26 
48.22 

48.19 
43.15 
48.12 

48.10 
48.08 
48.06 

48.04 
48.04 
48.03 

48.03 
48.02 
48.02 

48.02 
48.02 
48.02 

48.02 
48.02 
48.02 

148.08 


LATITUDE 


-fO.02 
0.14 
0.23 

0.30 
0.34 
0.36 

0.35 
0.30 

-M>.14 

0.00 

—0.14 

0.27 
0.40 
0.50 

0.61 
0.69 
0.76 

0.79 
0.80 
0.76 

0.69 
0.61 
0.50 

0.37 

0.22 

—0.09 

-h0.04 
0.17 
0.27 

+0.34 


Iiogwithm 

oftbt 

lUdltu  Vector 

of  Ul6 

Barth. 


0.0062921 
.0063527 
.0064109 

.0064668 
.0065203 
.0065713 

.0066199 
.0066664 
.0067105 

.0067525 
.0067925 
.0068308 

.0068673 
.0069022 
.0069357 

.0069678 
.0069983 
.0070275 

.0070552 
.0070812 
.0071059 

.0071291 
.0071505 
.0071702 

.0071879 
.0072036 
.0072172 

.0072284 
.0072372 
.0072436 

0.0072475 


DUr.ft>r 
1  hoar. 


26.0 
25.0 
23.9 

22.8 
21.8 
20.8 

19.8 

18.8 
17.9 

17.2 
16.5 
15.8 

15.1 
14.3 
18.6 

18.0 
12.4 
11.8 

11.2 
10.6 
9.9 

9.2 
8.5 

7.8 

6.9 
6.0 
5.1 

4.2 
8.2 
2.1 

1.0 


81<l6mlOh. 


h.     m.     ■. 

19  16  13.38 
19  12  17.47 
19  8  21.56 

19  4  25.64 
19  0  29.73 
18  56  33.81 

18  52  37.89 
18  48  41.98 
18  44  46.07 

18  40  50.16 
18  36  54.24 
18  32  58.34 

18  29  2.48 
18  25  6.51 
18  21  10.59  > 

18  17  14.68 
18  13  18.78 
18  9  22.88 

18  5  26.95 
18  1  31.03 
17  57  35.12 

17  53  39.20 
17  49  43.29 
17  45  47.38 

17  41  51.46 
17  37  55  56 
17  33  59.65 


17  30 
17  26 


3.73 

7.82 


17  22  11.90 
17  18  15.99 


HoVB.  — X  ooRWpood*  to  Um  mw  •qolaox  of  th*  dftto,  ».'  to  Cb*  mmm  •qolaox  of  Jan.  Od. 
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GREENWICH 

MEAN  TIME. 

THE 

MOON^S 

1 

aBHiDTAiratm. 

HORIZONTAL  PARALLAX. 

MERIDLAN  PASSAGE. 

AOB. 

Noon. 

Midnight 

Noon. 

DULlbr 
Ihoor. 

Midnight. 

DUltor 
Ihoor. 

Dill  for 
Ihoor. 

1 

16  14,2 

16  10.9 

5^  28.8 

-0.90 

59  16.7 

-1.11 

h      m. 

23  26.6 

m. 
2.34 

28.9 

2 

16    6.9 

16    2.3 

59    2.1 

1.31 

58  45.2 

1.49 

6 

29.9 

3 

15  57JJ 

15  51.7 

58  26.4 

1.68 

58    6.0 

1.74 

0  26.3 

2.40 

0.5 

4 

15  45.8 

15  39.7 

57  44.5 

1.82 

57  22.3 

1.86 

1  26.5 

2.88 

1.5 

5 

15  33.6 

15  27.5 

56  59.8 

1.87 

56  37.5 

1.88 

2  24.9 

2.27 

2.5 

6 

15  21.6 

15  16.0 

56  15.8 

1.77 

55  55.1 

1.68 

3  19.5 

2.10 

3.5 

7 

15  10.7 

15    5.8 

55  35.6 

1.56 

65  17.9 

1.48 

4    9.5 

1.92 

4.5 

8 

15     1.5 

14  57.7 

55     1.7 

1.25 

54  47.8 

1.07 

4  55.3 

1.76 

5.5 

9 

14  54.5 

14  52.0 

54  36.1 

0.87 

54  26.8 

0.67 

5  37.6 

1.64 

6.5 

10 

14  50.1 

14  49.0 

54  20.1 

0.45 

54  16.0 

-0.28 

6  17.6 

1.57 

7.5 

11 

14  48.6 

14  48.8 

54  14.4 

-0.02 

54  15.4 

+0.19 

6  56.6 

1.55 

8.5 

12 

14  49.8 

14  51.4 

54  18.9 

+0.89 

54  24.8 

0.59 

7  35.7 

1.58 

9.5 

13 

14  53.7 

14  56.5 

54  33.1 

0.77 

54  43.4 

0.98 

8  16.2 

1.66 

10.5 

14 

14  59.8 

15    3.6 

54  55.6 

1.08 

55    9.4 

1.21 

8  59.2 

1.79 

11.5 

15 

15    7.7 

15  12.2 

55  24.7 

1.82 

55  41.2 

1.4i 

9  45.8 

1.95 

12.5 

16 

15  16.9 

15  21.8 

55  58.6 

1.47 

56  16.6 

1.51 

10  36.7 

2.12 

13.5 

17 

15  26.8 

15  31.9 

56  34.9 

1.53 

56  53.3 

1.52 

11  31.8 

2.28 

14.5 

18 

15  36.8 

15  41.5 

57  11.4 

1.48 

57  28.9 

1.42 

12  30.2 

2.87 

15.5 

19 

15  46.1 

15  50.4 

57  45.6 

1.85 

58     1.3 

1.26 

13  29.8 

2.87 

16.5 

20 

15  54.3 

15  57.9 

58  15.8 

1.15 

58  29.0 

1.08 

14  28.2 

2.28 

17.5 

21 

16     1.1 

16    3.9 

58  40.7 

0.91 

58  50.9 

0.79 

15  23.8 

2.16 

18.5 

22 

16    6.3 

16    8.2 

58  59.6 

0.66 

59    6.7 

0.53 

16  16.1 

2.04 

19.5 

23 

16    9.7 

16  10.8 

59  12.3 

0.41 

59  16.5 

0.30 

17    5.6 

1.94 

20.5 

24 

16  11.6 

16  12.0 

59  19.4 

+0.19 

59  21.0 

+0.08 

17  53.6 

1.90 

21.5 

25 

16  12.1 

16  11.9 

59  21.3 

-0.03 

59  20.4 

-0.13 

18  41,3 

1.92 

22.5 

26 

16  11.3 

16  10.3 

59  18.2 

0.24 

59  14.6 

0.85 

19  80.2 

2.00 

23.5 

27 

16    9.0 

16    7.3 

59    9.8 

0.46 

59    3.6 

0.57 

20  21.5 

2.11 

24.5 

28 

16    5.2 

16    2.7 

58  55.9 

0.70 

58  46.7 

0.83 

21  15.9 

2.24 

25.5 

29 

15  59.8 

15  56.5 

58  36.0 

0.95 

58  23.8 

1.07 

22  13.5 

2.36 

26.5 

30 

15  52.8 

15  48.7 

58  10.2 

1.19 

57  55.3 

1.28 

23  13.8 

2.46 

27.5 

31 

15  44.4 

15  39.8 

57  39.4 

-1.36 

57  22.5 

-1.42 

6 

28.5 
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GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Qoar. 

DUL 
forlm. 

Dfteltofttkm. 

DUt 
forlm. 

Hoor 

Bight  Awenston. 

IMff. 
forlm. 

DecHnftdoa. 

DUL 
fiirlm. 

SUNDAY 

■  1. 

TUESDAY  3. 

h.   m.   ■. 

ft. 

O        1         1 

« 

h.    m.    ft. 

ft. 

0        1        ft 

« 

0 

3  13  28.39 

9J08S 

N.20  28    6.6 

19.194 

0 

6  13  42.69 

94770 

N.27  18  33.6 

4479 

1 

3  16  62.46 

9.40M 

20  40  13.4 

liMi 

1 

6  16  17.24 

94780 

27  22  66.9 

4.997 

2 

3  18  16.82 

t.40e6 

20  62  13.3 

11.939 

9 

6  18  61.96 

94788 

27  27    9.3 

4.116 

3 

3  20  41.61 

9.4141 

21     4    6.2 

11.797 

3 

6  21  26.70 

94795 

27  31  10.7 

8.933 

4 

3  23    6.61 

S.4193 

21  16  49.0 

11.689 

4 

6  24     1.49 

94600 

27  36     1.2 

8.700 

5 

3  26  31.82 

QAMS 

21  27  24.7 

11.6-27 

6 

6  26  36.30 

34803 

27  38  40.7 

3.667 

6 

3  27  67.46 

SAsan 

21  38  62.3 

11.890 

6 

6  29  11.12 

94604 

27  42    9.2 

8J84 

7 

3  30  23.38 

9.4348 

21  60  11.6 

11.949 

7 

6  31  46.96 

94606 

27  46  26.7 

3.901 

6 

3  32  49.62 

9.4386 

22     1  22.2 

11.108 

8 

6  34  20.78 

94604 

27  48  33.3 

30)18 

9 

3  36  16.16 

1.4449 

22  12  24.6 

10J67 

9 

6  36  66.60 

94609 

27  61  28.9 

9.836 

10 

3  37  43.01 

9.4499 

22  23  18.2 

10.839 

10 

6  39  30.40 

94797 

27  64  13.6 

9.069 

11 

3  40  10.16 

9.4548 

22  34    3.2 

10.677 

11 

6  42    6.16 

94791 

27  66  47.1 

9468 

12 

3  42  37.69 

9.4094 

22  44  39.6 

10461 

19 

6  44  39.89 

94784 

27  69    9.7 

9.985 

13 

3  46    6.32 

%46ia 

22  66    6.9 

M469 

13 

6  47  14.67 

94774 

28     1  21.3 

9.109 

14 

3  47  33.34 

9.409J 

23    6  26.4 

10.939 

14 

6  49  49.18 

94763 

28    3  22.0 

\J^M) 

15 

3  60     1.64 

9.4741 

23  16  34.8 

104)89 

16 

6  62  23.73 

94761 

28    6  11.7 

1.787 

16 

3  62  30.23 

9.4788 

23  26  36.1 

9.9tt 

16 

6  64  68.20 

94737 

28    6  60.4 

1464 

17 

3  64  69.10 

9.483A 

23  36  26.2 

9.774 

17 

6  67  32.57 

94791 

28    8  18.2 

1473 

18 

3  67  28.26 

9.4881 

23  46    8.0 

9419 

18 

6    0    6.86 

94704 

28    9  36.2 

1.181 

10 

3  69  67.67 

9.49i5 

23  64  40.6 

9469 

19 

6    2  41.02 

94686 

28  10  41.2 

ijaio 

20 

4    2  27.36 

9.4969 

24    4    3.6 

9404 

20 

6    6  16.08 

94660 

28  11  36.4 

0.899 

i  31 

4    4  67.29 

XWl'2 

24  13  17.0 

9.146 

21 

6    7  49.01 

9.5643 

28  12  20.7 

0448 

22 

4    7  27.49 

9J0ft4 

24  22  20.9 

8.984 

22 

6  10  22.80 

9.5619 

28  12  64.2 

0468 

23 

4    9  67.94 
MC 

9JW5 

>NDA^ 

tfJU  31  16.1 
'  2. 

8.833 

23 

6  12  66.44 
WED 

94695 
NESD 

Ni»  13  16.9 
AY  4. 

0.908 

0 

4  12  28.63 

9.A1S6 

NJ34  39  69.7 

8.661 

0 

6  16  29.93 

X6668 

N.28  13  28.8 

0.109 

1 

4  14  69.66 

9.4176 

24  48  34.6 

0497 

1 

6  18    3.26 

94641 

28  13  30.0 

0469 

2 

4  17  30.73 

9.Mlft 

24  66  69.3 

8431 

2 

6  20  36.42 

94511 

28  13  20.6 

a946 

3 

4  20    2.14 

9.«9ft9 

26    6  14.2 

8.166 

3 

6  23    9.39 

94479 

28  13    0.4 

0.493 

4 

4  22  33.77 

9Meo 

26  13  19.1 

7498 

4 

6  26  42.17 

9.6447 

28  12  29.7 

0480 

5 

4  26    6.61 

9.6S3A 

26  21  13.9 

7.899 

6 

6  28  14.76 

94413 

28  11  48.4 

am 

6 

4  27  37.67 

9.&360 

26  28  68.6 

7460 

6 

6  30  47.13 

9.6378 

28  10  66.6 

0463 

7 

4  30    9  93 

9JSS93 

26  36  33.2 

7490 

7 

6  33  19.29 

94349 

98    9  64.2 

L196 

8 

4  32  42.39 

%U» 

26  43  67.6 

7418 

8 

6  36  61.23 

94308 

28    8  41.6 

1409 

9 

4  36  16.04 

9.6 1A7 

26  61  11.4 

7.140 

9 

6  38  22.93 

94963 

28    7  18.3 

1479 

10 

4  37  47.87 

9.M87 

26  68  16.0 

6473 

10 

6  40  64.39 

94999 

28    6  44.8 

1444 

11 

4  40  20.88 

9.6616 

26    6    8.2 

6400 

11 

6  43  26.69 

94178 

98    4     1.0 

1416 

12 

4  42  64.06 

9.664S 

26  11  61.0 

6436 

19 

6  46  66.64 

14136 

28    9    7.0 

1486 

13 

4  46  27.40 

9.6569 

26  18  23.3 

•460 

13 

6  48  97.23 

94099 

28    0    2.8 

9.164 

14 

4  48    0.89 

9.5591 

26  24  46.0 

6.973 

14 

6  60  67.64 

94046 

97  67  48.6 

9899 

16 

4  60  34.63 

9.6618 

26  30  66.1 

•496 

16 

6  63  27.77 

94996 

97  66  24.1 

9490 

16 

4  63    8.31 

94642 

28  36  66.6 

6419 

16 

6  66  67.61 

94919 

97  62  49.7 

9406 

17 

4  66  42.23 

94689 

26  42  46.4 

6.749 

17 

6  68  27.16 

94900 

27  60    6.4 

9430 

18 

4  68  16.27 

9469i 

26  48  26.6 

6468 

18 

7    0  66.41 

94810 

97  47  11.3 

9484 

19 

6    0  60.42 

94700 

26  63  64.0 

6488 

19 

7    3  26.36 

94798 

97  44    7.3 

8.147  1 

20 

6    3  24.67 

94717 

96  69  11.6 

6.908 

SO 

7    6  63.99 

9.4744 

27  40  63.6 

8409 

21 

6    6  69.03 

94764 

97    4  18.4 

6433 

91 

7    8  22.29 

9.4689 

27  37  30.2 

8470 

22 

5    8  33.48 

94748 

97    9  14.3 

4449 

22 

7  10  60.26 

94633 

27  33  67.2 

8430  1 

23 

6  11     8.00 

94759 

97  13  69.4 

4481 

23 

7  13  17.89 

94578 

27  30  14.6 

8.788 

24 

5  13  42.69 

94770 

NJ87  18  33.6 

4479 

24 

7  16  46.19 

945« 

N.27  26  22.6 

8.846 

VI. 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

'hoot. 

Bight  Amofkm. 

Dur. 

forlm. 

DeeUnaOon. 

Dur. 

for  1  m. 

Hoar. 

Bight  AMeniioii. 

Dtff. 
forlm. 

DwUnfttfon. 

DUL 
forlm. 

THl 

FRSDA 

Y  5. 

SATURDAY  7. 

h.    m.    ■. 

•. 

O         1         » 

11 

h.    m     ■. 

■. 

O        1        II 

H 

0 

7  15  45.19 

3.4I33 

Nj27  96  99.6 

8.945 

0 

9    5  49.37 

3.1900 

N.21  41     5.0 

9410 

1 

7  18  19.15 

3.4401 

97  99  91.9 

4.101 

1 

9    7  49.36 

3.1180 

21  31     7.7 

10400 

9 

7  90  38.75 

3.44m 

97  18  10.5 

4.350 

9 

9    9  55.93 

3.1001 

21  21     5.0 

10409 

3 

7  93    4.90 

3.4S43 

97  13  50.5 

AAIO 

3 

9  19    9.00 

34099 

21   10  57.0 

10.177 

4 

7  95  30.86 

3.4961 

97    9  91.3 

4.509 

4 

9  14    7.83 

34993 

91     0  43.8 

10.964 

6 

7  97  56.36 

3.4390 

97    4  43.0 

4.718 

5 

9  16  13.16 

34655 

20  50  25.4 

10450 

6 

7  30  91.50 

3.41M 

96  59  55.7 

4.803 

6 

9  18  18.09 

34786 

20  40     1.8 

10.435 

7 

7  39  46.97 

3.4008 

96  54  59.4 

54)19 

7 

9  90  99.61 

34790 

90  29  33.9 

10417 

8 

7  35  10.65 

3.4010 

96  49  54.3 

5.150 

8 

9  99  96.73 

34898 

90  18  59.7 

10496 

9 

7  37  34.63 

3J004 

96  44  40.4 

5404 

9 

9  94  30.45 

34580 

90    8  21.4 

10478 

10 

7  30  58.99 

SJOBO 

96  39  17.8 

5.449 

10 

9  96  33.76 

34519 

19  57  38.3 

10.757 

11 

7  49  91.49 

3.a8» 

96  33  46.5 

5499 

U 

9  98  36.68 

34454 

19  46  50.5 

10436 

19 

7  44  44.99 

S.S106 

96  98    6.7 

5.784 

19 

9  30  39.91 

34889 

19  35  58.0 

10418 

13 

7  47    6.61 

3.3009 

96  99  18.4 

5474 

13 

9  39  41.35 

34895 

19  95    0.9 

10.066 

14 

7  49  98.60 

3.S081 

96  16  91.8 

0418 

14 

9  34  43.11 

34901 

19  13  59.4 

11409 

15 

7  51  50.18 

%M64 

96  10  16.8 

0.151 

15 

9  36  44.48 

34197 

19    9  53.4 

11.186 

16 

7  54  11.36 

9.8400 

96    4    3.6 

0.987 

16 

9  38  45.47 

34184 

18  51  43.1 

11.906 

17 

7  56  39.13 

9.8437 

95  57  49.3 

0499 

17 

9  40  46.09 

34079 

18  40  98.5 

11.979 

18 

7  58  59.48 

9.8897 

95  51  19.9 

0.556 

18 

9  49  46.33 

34010 

18  99    9.6 

11.849 

19 

8     1  19.41 

3.8106 

95  44  35.6 

0488 

19 

9  44  46.91 

1.0049 

18  17  46.6 

11.417 

90 

8    3  31.91 

3.8314 

95  37  50.4 

0419 

20 

9  46  45.72 

1.9068 

18    6  19.5 

11.485 

91 

8    5  50.08 

9.sia 

95  30  57.3 

0.949 

21 

9  48  44.87 

1.9898 

17  54  48.4 

11.551 

99 

8    8    9.63 

3.8079 

95  93  56.5 

7.077 

99 

9  50  43.66 

1.9706 

17  43  13.4 

11416 

93 

8  10  97.85 
FI 

3.8001 

IIDAY 

NJ35  16  48.1 
6. 

7*909 

93 

9  59  49.09 
SU 

14709 

NDAY 

N.17  31  34.5 
8. 

11481 

0 

8  19  45.64 

3.3980 

NJ25    9  39.9 

7497 

0 

9  54  40.17 

14851 

N.17  19  51.7 

11.7U 

1 

8  15    3.01 

S.98M 

95    9    8.8 

7.451 

1 

9  56  37.90 

14608 

17    8    5.2 

11406 

9 

8  17  19.04 

3.7785 

94  54  38.1 

7.878 

9 

0  58  35.29 

14137 

16  56  15.0 

11467 

3 

8  19  36.43 

3.3713 

94  47    0.0 

7495 

3 

10    0  39.35 

14489 

16  44  91.9 

11497 

4 

8  91  59.48 

3.3040 

94  39  14.7 

7414 

4 

10    9  99.07 

14490 

16  32  23.8 

11486 

6 

8  94    8.10 

3.9608 

94  31  99.3 

7439 

5 

10    4  95.46 

14871 

16  90  92.9 

19.043 

6 

8  96  93.99 

3.3498 

94  93  99.9 

8.047 

6 

10    6  91.52 

14817 

16    8  18.6 

19.100 

7 

8  28  38.05 

3.3438 

94  15  16.6 

8.169 

7 

10    8  17.26 

14908 

15  56  10.9 

19.156 

8 

8  30  52.37 

3.9849 

94    7    3.4 

8.977 

8 

10  10  12.68 

14910 

15  43  59.9 

19.910 

9 

8  33    6.24 

3.3075 

93  58  43.3 

8491 

9 

10  12    7.79 

14159 

15  31  45.7 

19.908 

10 

8  35  19.67 

3.3908 

93  50  16.5 

8401 

10 

10  14    9.59 

14108 

15  19  98.3 

19410 

11 

8  37  39.67 

3.9189 

93  41  43.9 

8410 

11 

10  15  57.08 

14057 

15    7    7.7 

19466 

19 

8  39  45.95 

3.3000 

93  33    3.3 

8.718 

19 

10  17  51.96 

14000 

14  54  44.1 

19.418 

13 

8  41  57.39 

3.1987 

93  94  17.0 

8.895 

13 

10  19  45.15 

14957 

14  49  17.5 

19.466 

14 

8  44    9.09 

3.1914 

93  15  94.3 

84^1 

14 

10  91  38.75 

14000 

14  99  47.9 

19418 

15 

8  46  90.36 

3.1849 

93    6  95.3 

9.085 

15 

10  93  39.06 

14661 

14  17  15.3 

19468 

16 

8  48  31.19 

3.1700 

99  57  90.1 

9.137 

16 

10  25  25.08 

14813 

14    4  39.9 

19418 

17 

8  50  41.59 

3.1087 

99  48    8.8 

9488 

17 

10  27  17.82 

14707 

13  59     1.7 

19400 

18 

8  59  51.55 

3.1095 

99  38  51.4 

9489 

18 

10  29  10.29 

14799 

13  39  90.7 

19.706 

19 

8  55     1.09 

3.1554 

99  99  98.1 

9.487 

19 

10  31     9.48 

140n 

13  26  37.0 

19.750 

90 

8  57  10.90 

3.1488 

99  19  58.9 

9435 

90 

10  39  54.41 

14039 

13  13  50.7 

19.793 

91 

8  59  18.88 

3.1411 

99  10  23.9 

9481 

91 

10  34  46.07 

14586 

13     1     1.0 

19435 

99 

9     1  97.13 

3.1840 

99    0  43.9 

9.795 

99 

10  36  37.47 

14546 

12  48  10.5 

13477 

93 

9    3  34.96 

3.1370 

91  50  56.9 

9418 

93 

10  38  28.62 

14504 

12  35  16.6 

19418 

94 

9    5  49.37 

3.1300 

N.91  41     5.0 

9410 

94 

10  40  10.59 

14163 

N.12  29  90.3 

19458 

13 
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VII. 


— -  -      1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Diff. 
forlm. 

DeeUnatloii. 

BUL 
forlm. 

Hour. 

Biff, 
forlm. 

Mff. 
forlm. 

MONDAY  9. 

WEDNESDAY  11. 

h.    m.    ■. 

■. 

O         f        II 

u 

h.    m.    1. 

■. 

O        1        M 

« 

0 

10  40  19.53 

1.846S 

N.13  33  80.3 

134)68 

0 

12     5  40.83 

1.7408 

N.  1  38  51.3 

18300 

1 

10  43  10.18 

1.8438 

13    9  31.6 

13.907 

1 

12    7  25.84 

1.7401 

1  14  51.3 

14304 

3 

10  44    0.60 

1.8884 

11  56  30.6 

184)85 

3 

13    9    9.04 

1.7899 

1     0  60.8 

14300 

3 

10  45  50.78 

1.8844 

11  43  17.4 

184)78 

3 

13  10  54.03 

1.7898 

0  46  60.1 

14318 

4 

10  47  40.73 

1.8806 

11  30  11.9 

18.110 

4 

18  13  38.41 

1.7807 

0  38  49.8 

14319 

5 

10  49  30.45 

1.8988 

11  17    4.8 

1S.146 

5 

13  14  33.79 

1.7898 

0  18  48.2 

14.018 

6 

10  51  19.95 

1.8283 

11     3  54.4 

18.181 

6 

18  16    7.18 

1.7S99 

N.  0    4  47.0 

14330 

7 

10  53    9.33 

1.8198 

10  50  43.5 

18.315 

7 

13  17  51.58 

1.7401 

S.  0    9  14.8 

14391 

8 

10  54  58.30 

1.8181 

10  37  38.6 

18.348 

8 

12  19  35.99 

1.7408 

0  83  15.5 

14339 

9 

10  56  47.16 

1.8196 

10  24  12.7 

18.381 

9 

13  31  30.42 

1.7407 

0  37  16.9 

14398 

10 

10  58  35.81 

1.8008 

10  10  54.9 

18.818 

10 

12  23    4.87 

1.7411 

0  61  18.3 

14339 

11 

11     0  34.37 

14061 

9  57  35.3 

11 

13  34  49.35 

1.74n 

1    6  19.6 

14390 

13 

11     2  13.54 

1.8099 

9  44  13.6 

18.875 

13 

13  86  33.87 

1.7438 

1  19  80.7 

143n 

13 

11     4    0.63 

1.790T 

9  30  50.3 

18.404 

13 

13  38  18.43 

1.7439 

1  33  81.7 

14319 

14 

11     5  48.51 

1.7967 

9  17  35.1 

18.488 

14 

18  30    3.03 

1.7486 

I  47  38.5 

M313 

15 

11     7  36.23 

1.7987 

0    3  58.3 

18.461 

15 

18  31  47.66 

1.7444 

8     1  83.3 

143Q0 

16 

11     9  33.76 

1.7909 

8  50  39.8 

18.488 

16 

18  33  33.35 

1.7458 

8  15  83.6 

14384 

17 

11  11  11.13 

1.7881 

8  36  69.7 

18.515 

17 

13  35  17.10 

1.7464 

8  89  33.7 

18309 

18 

11  IS  58.33 

1.7858 

8  33  38.0 

18.541 

18 

13  37     1.93 

1.7475 

8  43  83.5 

18308 

10 

11  14  45.37 

1.7837 

8    9  54.8 

18.566 

19 

13  38  46.80 

1.7486 

8  57  32.9 

1S3B7 

20 

11  16  33.36 

1.7809 

7  66  30.1 

18.501 

30 

13  40  31.75 

1.7490 

3  11  81.9 

18370 

21 

11  18  18.99 

1.7777 

7  43  43.9 

184)15 

31 

13  43  16.78 

1.75)9 

8  86  80.4 

18371 

23 

11  30    5.58 

1.7758 

7  39    6.3 

18.688 

33 

13  44     1.89 

1.7536 

3  39  18.4 

18388 

33 

11  31  53.03 
TUI 

1.T710 

ilSDAl 

N.  7  15  37.4 
'  10. 

18.660 

33 

12  45  47.08 
THU 

1.7588 

RSDA 

S.  8  63  16.9 
Y   12. 

18364 

0 

11  33  38.34 

1.7707 

N.  7    I  47.1 

18.089 

0 

18  47  83.35 

L7668 

S.  4    7  18.0 

18316 

1 

11  35  34.53 

1.7096 

6  48    5.5 

18.708 

1 

13  49  17.73 

1.7670 

4  81    9.3 

18384 

3 

11  37  10.57 

1.7666 

6  34  33.7 

18.738 

8 

13  51     3.19 

1.7668 

4  36    6.0 

18339 

3 

11  38  56.50 

1.7646 

6  80  38.8 

18.743 

3 

13  63  48.77 

1.7006 

4  48  69.9 

18310 

4 

11  30  43.31 

1.7836 

6    6  53.7 

18.761 

4 

13  64  34.46 

1.7634 

6    3  64.1 

18307 

5 

11  32  38.00 

1.7606 

6  53    7.5 

18.779 

5 

18  66  30.86 

1.7648 

6  16  47.5 

18388 

6 

11  34  13.58 

1.7588 

5  39  30.3 

18.796 

6 

18  58    6.17 

1.7668 

•    6  30  40.1 

18300 

7 

11  35  59.06 

1.7571 

5  35  33.0 

18.813 

7 

13  69  53.31 

1.7684 

6  44  31.8 

18364 

8 

11  37  44.44 

1.7555 

5  11  43.7 

18329 

8 

13     1  38.38 

1.7706 

6  68  88.6 

18380 

9 

11  39  39.72 

1.7680 

4  57  63.5 

9 

13    3  34.67 

1.7737 

6  18  18.6 

18398 

10 

11  41  14.91 

1.7535 

4  44     1.4 

18.860 

10 

13    6  11.10 

1.7751 

6  86     1.4 

18308 

11 

11  43    0.02 

1.7611 

4  30    9.4 

18.874 

11 

13    6  57.68 

1.7776 

6  39  49.3 

18.788 

13 

11  44  45.05 

1.7498 

4  16  16.5 

18.888 

13 

13    8  44.40 

1.7799 

6  63  36.9 

18.789 

13 

11  46  30.00 

1.7486 

4    3  33.8 

18.901 

13 

13  10  31.87 

1.783I 

7    7  81.6 

18.780 

14 

11  48  14.88 

1.7476 

3  48  28.4 

18.918 

14 

13  13  18.30 

L7853 

7  81    6.9 

18.780 

15 

11  49  59.70 

1.7464 

3  34  33.3 

18.934 

15 

13  14    5.49 

1.7878 

7  34  49.1 

18.700 

16 

11  51  44.45 

1.7464 

3  30  37.5 

18.986 

16 

13  15  53.84 

1.7906 

7  48  31.0 

18380 

17 

11  53  29.15 

1.7445 

3    6  41.1 

18.946 

17 

13  17  40.35 

1.7988 

8    3  11.6 

18386 

18 

11  55  13.79 

1.74S7 

3  53  44.0 

18.965 

18 

13  19  88.04 

1.7968 

8  16  60.9 

lS3a 

19 

11  56  58.39 

1.7480 

3  38  46.4 

18.964 

19 

13  31  15.91 

1.7908 

8  89  88.6 

20 

11  58  42.95 

1.7438 

3  34  48.3 

18.978 

20 

13  33    3.96 

13034 

8  43    6.8 

18304 

31 

13    0  37.46 

1.7417 

3  10  49.6 

18.981 

21 

13  34  58.30 

13056 

8  66  40.1 

18308 

33 

13    3  11.94 

1.7413 

1  56  50.5 

184)87 

22 

13  36  40.63 

13086 

9  10  13.4 

18349 

33 

13    3  56.40 

1.7407 

1  43  51.1 

18.998 

23 

13  88  39.36 

13131 

9  33  45.1 

1S31A 

34 

13    5  40.83 

1.7408 

N.  1  38  51.3 

U.«M 

24 

13  30  18.09 

13165 

S.  9  37  15.8 

ujta 

vm. 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

RigfatAMtiirfoo. 

Difl. 
forlm. 

IMIL 
forlm. 

Hoar. 

Bight  AMtMiaa. 

Diff. 
forlm. 

DIff. 
ftwlm. 

FB 

.IDAY 

13. 

SUNDAY 

15. 

h.    B.    ■. 

■. 

O         1        « 

« 

h.    m.    ft. 

8. 

O        1        « 

H 

13  30  18.09 

I.61M 

S.  9  37  15.9 

1S.487 

0 

15    2  43.16 

84008 

s.19  34  59.0 

11410 

13  32    7.12 

1.8190 

9  50  43.6 

18.460 

1 

15    4  46.97 

34066 

19  45  57.6 

10.987 

13  33  56.37 

1.8396 

10    4  10.3 

18.481 

3 

15    6  51.18 

94784 

19  56  51.5 

10497 

13  36  45.83 

1.8M3 

10  17  35.3 

18.401 

3 

15    8  55.78 

34800 

20    7  40.5 

10.770 

13  37  35.51 

ism 

10  30  58.4 

18.800 

4 

15  11     0.78 

34867 

20  18  24.6 

10408 

13  30  25.42 

1.8187 

10  44  19.5 

18.886 

5 

15  13    6.18 

34084 

20  29    3.7 

10409 

13  41  15.55 

ISKK 

10  57  38.7 

18.808 

6 

15  15  11.99 

3.1009 

20  39  37.7 

10498 

13  43    5.91 

1.8418 

11  10  55.9 

18.390 

7 

15  17  18.20 

3.1000 

20  50    6.5 

KU80 

13  44  56.51 

1.84M 

11  34  11.0 

18.984 

8 

15  19  24.82 

3.1186 

21     0  30.1 

10449 

13  46  47.36 

1.8406 

11  37  34.0 

18.199 

9 

15  21  31.84 

8.1904 

21  10  48.4 

10.300 

13  48  38.45 

1.8180 

11  50  34.9 

18.189 

10 

15  23  39.27 

8.1378 

21  21     1.3 

10.188 

13  50  29.79 

1.8678 

13    3  43.5 

18.196 

11 

15  25  47.12 

8.1848 

21  31    8.6 

10.070 

13  52  21.39 

«    14831 

13  16  49.9 

18.087 

13 

15  27  55.39 

3.1418 

21  41  10.4 

0483 

13  54  13.34 

1.8064 

13  39  54.0 

IS440 

13 

15  30    4.07 

3.1489 

21  51     6.5 

0.987 

13  56    5.36 

1-8700 

13  43  55.7 

18.007 

14 

15  33  13.17 

3.1661 

22    0  56.9 

0.703 

13  57  57.75 

I'SIM 

13  55  54.9 

13.960 

15 

15  34  23.68 

3.1090 

22  10  41.5 

9.004 

13  59  50.41 

1.8600 

13    8  51.6 

13.9i4 

16 

15  36  32.61 

3.1000 

22  20  20.2 

0.606 

14     143.35 

14046 

13  31  45.8 

19.899 

17 

15  38  43.96 

3.1701 

22  29  52.9 

0.406 

14     3  36.56 

1.8608 

13  34  37.4 

19487 

18 

15  40  63.74 

3.1881 

22  39  19.6 

9.808 

14    5  30.06 

140U 

13  47  36.3 

19.799 

19 

15  43    4.93 

3.1901 

22  48  40.1 

0.960 

80 

14    7  33.85 

l<80e0 

14     0  13.5 

19.747 

30 

15  45  16.54 

3.1971 

22  57  54.3 

0.186 

31 

14    9  17.93 

1«0088 

14  13  55.9 

13.700 

31 

15  47  38.58 

3.3043 

23    7    2.3 

0480 

8S 

14  11  12.31 

i-8oee 

14  25  36.5 

13469 

33 

15  49  41.04 

8.3119 

23  16    3.9 

8473 

23 

14  13    6.99 
SATl 

1*0110 

S.14  38  14.1 
r    14. 

13408 

33 

15  51  53.93 
MO] 

34189 

TOAY 

S.23  24  58.9 
16. 

6403 

14  15     1.98 

1.9101 

S.14  50  48.8 

13408 

6 

16  54    7.23 

8.3308 

S.23  33  47.4 

8.709 

14  16  57.28 

L0343 

15    3  30.5 

13409 

1 

15  56  20.96 

3.9898 

23  42  29.2 

8.041 

14  18  52.89 

1.0905 

15  15  49.0 

19.440 

8 

15  58  35.11 

3.9808 

23  51     4.3 

8438 

14  20  48.82 

1.8U8 

15  38  14.4 

13406 

8 

16    0  49.68 

34463 

23  59  32.6 

8414 

14  22  45.07 

1.8409 

15  40  36.5 

19449 

4 

16    3    4.67 

3.3683 

24    7  54.0 

8.307 

14  24  41.65 

1.04A7 

15  52  55.4 

19.967 

5 

16    5  20.08 

3.3608 

24  16     8.3 

8.180 

14  26  38.55 

14019 

16    5  10.9 

19.980 

6 

16    7  35.91 

3.9878 

24  24  15.6 

8409 

14  28  35.79 

1.9008 

16  17  23.0 

19,n9 

7 

16    9  52.16 

3.3748 

24  32  15.7 

7.941 

14  30  33.37 

14034 

16  29  31.6 

19.113 

8 

16  12     8.82 

3.3819 

24  40    8.5 

7430 

14  33  31.28 

1.0661 

16  41  36.6 

13403 

9 

16  14  25.90 

8.3681 

24  47  54.1 

7406 

'  10 

14  34  29.54 

1.9789 

16  53  38.0 

11408 

10 

16  16  43.39 

9.2960 

24  55  32.3 

7478 

14  36  28.15 

14707 

17    5  35.8 

11439 

11 

16  19     1.30 

34019 

25     3    2.9 

7.447 

14  38  27.10 

1.9606 

17  17  29.8 

11406 

13 

16  21  19.62 

34067 

25  10  26.0 

7431 

14  40  26.40 

1.9014 

17  29  20.0 

11404 

18 

16  33  38.35 

34166 

25  17  41.4 

7.103 

14  43  26.07 

14076 

17  41     6.8 

11.788 

14 

16  35  57.48 

3.3993 

25  24  49.0 

7483 

14  44  26.10 

34066 

17  53  48.6 

11472 

15 

16  28  17.02 

84380 

25  31  48.8 

6481 

14  46  26.50 

34007 

18    4  36.9 

11403 

16 

16  30  36.95 

34366 

25  38  40.7 

0.798 

14  48  27.27 

34166 

18  16     1.0 

11434 

17 

16  32  57Jd8 

94499 

25  45  24.6 

0406 

18 

14  50  28.40 

34319 

18  37  31.0 

11404 

18 

16  35  18.01 

84486 

25  52    0.5 

0480 

19 

14  52  29.90 

94389 

18  38  56.7 

11402 

19 

16  37  39.13 

94663 

25  58  28.2 

0403 

90 

14  54  31.78 

S4I40 

18  50  18.1 

11430 

20 

16  40    0.64 

84617 

96    4  47.6 

0464 

31 

14  56  34.05 

34410 

19     1  35.1 

11.947 

21 

16  42  22.53 

34061 

26  10  58.7 

0.116 

•23 

14  58  36.70 

34174 

19  13  47.7 

11.173 

22 

16  44  44.81 

24744 

20  17     1.4 

6474 

23 

15    0  39.74 

34688 

19  33  55.7 

11404 

23 

16  47    7.46 

34806 

36  22  55.6 

6483 

24 

15    2  43.16 

34008 

S.19  34  59.0 

11416 

24- 

16  49  30.48 

84868 

S.26  28  41.2 

6468 

too 


JUNE,    1856. 


IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

DUL 
ftnrlm. 

DUt 
ftwlm. 

Hoot. 

Bight  Ajoeiukm. 

forlm. 

IMS. 
Ibrlm. 

TUESDAY   17. 

THURSDAY   19. 

h.    m.    ■. 

ft. 

o      1      ir 

« 

h    m.    s. 

ft. 

O       1       0 

11 

0 

16  49  30.48 

Sje86 

S.26  28  41.2 

6.088 

0 

18  49  14.34 

34618 

S.27  56  39.1 

8400 

1 

16  51  53.87 

3.8039 

26  34  18.2 

6444 

1 

18  51  47.45 

34618 

27  54  15.2 

3487 

2 

16  54  17.63 

3.3090 

26  39  46.5 

6498 

2 

18  54  20.56 

34617 

27  51  40.6 

3406 

3 

16  56  41.75 

3.40M 

26  45    6.0 

6.369 

3 

18  56  53.85 

34613 

27  48  55.4 

a.8a 

4 

16  59    6.23 

3.4108 

26  50  16.7 

6.103 

4 

18  59  26.71 

34307 

27  45  59.5 

3U131 

5 

17     1  31.05 

3.4100 

26  55  18.4 

4403 

5 

19     1  59.73 

34601 

27  42  52.9 

3400 

6 

17    3  56.22 

3.4393 

27    0  11.1 

4403 

6 

19    4  32.72 

84404 

27  39  35.5 

3478 

7 

17    6  21.73 

3.4379 

27    4  54.7 

4430 

7 

19     7    5.66 

34484 

27  36    7.5 

3466 

8 

17    8  47.57 

3.4SS5 

27    9  29.1 

4497 

8 

19    9  38.53 

34478 

27  32  28.9 

3.733 

9 

17  11  13.75 

3.4M0 

27  13  54.4 

4444 

9 

19  12  11.33 

34401 

27  28  39.7 

3406 

10 

17  13  40.25 

3.4443 

27  18  10.4 

4.188 

10 

19  14  44.06 

34448 

27  24  39.9 

4466 

11 

17  16    7.06 

3.4495 

27  22  17.0 

4483 

11 

19  17  16.70 

34433 

27  20  29.5 

4409 

12 

17  18  34.19 

3.4M7 

27  26  14.3 

3470 

12 

19  19  49.25 

34416 

27  16    8.5 

44r 

13 

17  21     1.62 

3.4307 

27  30    2.1 

3.717 

13 

19  22  21.69 

34307 

27  11  37.0 

4413 

14 

17  23  29.35 

3.4040 

27  33  40.3 

3430 

14 

19  24  54.02 

843n 

27    6  55.0 

4.7«fT 

15 

17  25  57.37 

3.4001 

27  37    8.8 

3495 

15 

19  27  26.23 

34807 

27    2    2.5 

4409 

16 

17  28  25.68 

3.4741 

27  40  27.7 

3.933 

16 

19  29  58.31 

34380 

26  56  59.6 

6.133 

17 

17  30  54.26 

3.4787 

27  43  36.8 

3Hr70 

17 

19  32  30.26 

3.3318 

26  51  46.3 

6400 

18 

17  33  23.12 

3.4883 

27  46  36.1 

3407 

18 

19  35    2.07 

34380 

26  46  22.7 

6480 

19 

17  35  52.24 

3.4874 

27  49  25.6 

3.743 

19 

19  37  33.73 

34388 

26  40  48.7 

6469 

90 

17  38  21.61 

3.4910 

27  52    5.1 

3470 

20 

19  40    5.23 

34987 

26  35    4.5 

6493 

21 

17  40  51.22 

3.4997 

27  54  34.7 

3^10 

21 

19  42  36.57 

34308 

26  29  10.0 

6403 

32 

17  43  21.09 

3.4090 

27  56  54.3 

S-349 

22 

19  46    7.73 

34178 

26  23    5.3 

6.M9 

23 

17  45  51.18 
WEDl 

34004 

^ESDJ 

S.27  59    3.8 
^Y    18. 

um 

23 

19  47  38.70, 
FR 

84147 

IDAY 

S.96  16  50.5 
20. 

•431 

0 

17  48  21.50 

xtmi 

S.28    1    3.1 

1404 

0 

19  50    9.49 

34113 

S.96  10  95.6 

6430 

1 

17  50  52.03 

3.6100 

28    2  52.3 

1.736 

1 

19  52  40.08 

34089 

26    3  50.6 

0407 

2 

17  53  22.77 

3.3140 

28    4  31.3 

1404 

2 

19  55  10.47 

34048 

25  57    5.6 

0409 

3 

17  55  53.71 

3.3178 

28    6    0.0 

1498 

3 

19  57  40.66 

34014 

25  50  10.7 

040T 

4 

17  58  24.85 

3.3905 

28    7  18.5 

1439 

4 

20    0  10.64 

34079 

25  43    5.9 

7.109 

5 

18    0  56.17 

3.3383 

28    8  26.6 

1430 

5 

20    2  40.41 

34944 

25  35  51.2 

7497 

6 

18    3  27.67 

3-3308 

28    9  24.4 

0477 

6 

20    5    9.97 

34807 

25  28  20.7 

7400 

7 

18    5  59.33 

3>J90 

28  10  11.8 

0,709 

7 

20    7  39.29 

34807 

25  20  52.5 

7430 

8 

18    8  31.15 

3.3810 

28  10  48.7 

0497 

8 

20  10    8.37 

34890 

25  13    8.7 

7411 

9 

18  11     3.12 

3.3840 

28  11  15.1 

0438 

9 

20  12  37.20 

34T83 

25    5  15.2 

7471 

10 

18  13  35.23 

3.3008 

28  11  31.1 

0.178 

10 

20  15    5.79 

84743 

24  57  12.2 

8.190 

11 

18  16    7.47 

3.3883 

28  11  36.6 

0401 

11 

20  17  34.12 

34701 

24  48  59.7 

8487  ; 

12 

18  18  39.83 

3.M08 

28  11  31.3 

0.170 

19 

20  20    2.20 

84038 

24  40  37.8 

8448 

13 

18  21  12.31 

3.3439 

28  11  15.5 

0433 

13 

20  22  30.02 

34013 

24  32    6.6 

8407 

14 

18  23  44.89 

28  10  49.1 

0497 

14 

20  24  57.58 

84671 

24  23  26.2 

8.731 

15 

18  26  17.56 

3.M3S 

28  10  12.2 

0.704 

15 

20  27  24.87 

34MS 

24  14  36.5 

8.004 

16 

18  28  50.32 

3.M00 

28    9  24.6 

0489 

16 

20  29  51.89 

84480 

24    5  37.7 

0466 

17 

18  31  23.15 

3.3«n 

28    8  26.3 

1400 

17 

20  32  18.63 

34484 

23  56  29.9 

0.803 

18 

18  33  56.05 

3.3488 

28    7  17.4 

1.338 

18 

20  34  45.09 

34888 

93  47  13.1 

0464 

19 

18  36  29.01 

34497 

28    5  57.8 

MIO 

19 

20  37  11.28 

84841 

23  37  47.4 

0401 

20 

18  39    2.01 

34304 

28    4  27.5 

1403 

90 

20  39  37.18 

84309 

93  28  12.9 

04« 

21 

18  41  35.06 

34310 

28    2  46.4 

1.773 

91 

90  42    2.78 

84849 

23  18  29.6 

Mm 

22 

18  44     8.14 

34314 

28    0  54.7 

1431 

22 

20  44  28.08 

84108 

23    8  37.7 

•407 

23 

18  46  41.23 

34317 

27  58  52.3 

3.130 

23 

20  46  53.09 

84144 

22  58  37.2 

104170 

24 

18  49  14.34 

34310 

S.27  56  39.1 

3400 

24 

90  49  17.81 

84006 

S.22  48  28.2 

10490 

X. 
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GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

DUL 
forlm. 

IhrnHnitttm 

DUL 
forlm. 

Hour. 

Dfff. 
Ibrlm. 

DeeUofttkm. 

DUt 
forlm. 

SAT 

UKDA 

Y  21. 

MONDAY 

23. 

h.    m.    s. 

■. 

O        1        N 

11 

h.    m.    1. 

■. 

O         1         M 

M 

0 

20  49  17.81 

3.40M 

S.22  48  28.2 

10.990 

0 

22  39    6.80 

9.1769 

S.12  23  12.3 

15.944 

1 

20  51  42.24 

9.4M5 

22  38  10.8 

10.860 

1 

22  41  17.24 

9.1791 

12     7  55.6 

15.319 

9 

20  54    6.36 

9J0P8 

22  27  45.1 

10.498 

2 

22  43  27.45 

9.1663 

11  52  34.9 

15.877 

3 

20  56  30.16 

%8Hl 

22  17  11.0 

10.887 

3 

22  45  37.43 

9.1846 

11  37  10.4 

15.440 

4 

20  58  53.65 

9.8890 

22    6  28.7 

10.779 

4 

22  47  47.19 

9.1600 

11  21  42.1 

15X09 

5 

21     1  16.84 

3.8840 

21  55  38.4 

10.906 

5 

22  49  56.74 

9.1678 

11     6  10.1 

15.664 

6 

21     3  39.73 

9.S780 

21  44  40.1 

ujom 

6 

22  52    6.07 

9.1588 

10  50  34.4 

15.894 

7 

21     6    2.31 

9J78? 

21  33  33.9 

11.160 

7 

22  54  15.20 

9.1604 

10  34  55.2 

15.881 

8 

21     8  24.58 

9.8686 

21  22  19.8 

11.990 

8 

22  56  24.13 

9.1471 

10  19  12.7 

15.787 

9 

21  10  46.53 

9.8838 

21  10  58.0 

11.497 

9 

22  58  32.85 

9.1488 

10    3  26.8 

15.799 

10 

21  13    8.17 

9.8080 

20  59  28.5 

11.666 

10 

23    0  41.38 

9.1407 

9  47  37.7 

15X44 

U 

21  15  29.49 

9.8597 

20  47  51.4 

11.680 

11 

23    2  49.73 

9.1878 

9  31  45.5 

16X90 

13 

21  17  50.50 

9.8476 

20  36    6.9 

11.808 

12 

23    4  57.89 

9.1846 

9  15  50.2 

16X48 

13 

21  20  11.20 

9.8498 

20  24  15.0 

11.9W 

13 

23    7    5.87 

9.1818 

8  59  52.0 

15.994 

14 

21  22  31.58 

9.8871 

20  12  15.8 

194M7 

14 

23    9  13.68 

9.1988 

8  43  50.9 

16X43 

15 

21  24  51.65 

9.8818 

20    0    9.3 

19.187 

15 

23  11  21.32 

9.1980 

8  27  47.0 

16X87 

16 

21  27  11.40 

9.8960 

19  47  55.7 

19.986 

16 

23  13  28.79 

9.1988 

8  11  40.4 

16.131 

17 

21  29  30.84 

9.8914 

19  35  35.1 

19.401 

17 

23  15  36.11 

9.1907 

7  55  31.2 

16.174 

18 

21  31  49.97 

9.8109 

19  23     7.6 

19.616 

18 

23  17  43.27 

9.1181 

7  39  19.5 

16.916 

19 

21  34    8.79 

9.8111 

19  10  33.2 

19.880 

19 

23  19  50.28 

9.1166 

7  23     5.4 

16.966 

20 

21  36  27.30 

9.8060 

18  57  52.0 

19.749 

20 

23  21  57.15 

9.1189 

7    6  48.9 

16.998 

21 

Sil  38  45.50 

9.8007 

18  45    4.2 

19.869 

21 

23  24    3.87 

9.1109 

6  50  30.2 

16X99 

22 

21  41     3.38 

9.9066 

18  32    9.8 

19.901 

22 

23  26  10.46 

9.1087 

6  34     9.4 

16X84 

23 

21  43  20.96 

SU] 

9.9004 

NDAY 

S.18  19    8.9 
22. 

18488 

23 

23  28  16.92 
TUI 

9.1086 

:SDA1 

S.  6  17  46.5 
'  24. 

16X97 

0 

21  45  38.23 

9J»6S 

S.18    6    1.6 

18.174 

0 

23  30  23.25 

9.1045 

S.  6     1  21.7 

16.499 

1 

21  47  55.20 

9.9808 

17  52  48.0 

18.978 

1 

23  32  29.46 

9.1096 

5  44  55.0 

16.480 

2 

21  50  11.87 

9.9763 

17  39  28.2 

18.881 

2 

23  34  35.56 

9.1008 

5  28  26.5 

16.490 

3 

21  52  28.23 

9.9709 

17  26    2.3 

18.489 

3 

23  36  41.56 

9.0991 

5  11  56.2 

16X18 

4 

21  54  44.29 

9.9669 

17  12  30.4 

18.681 

4 

23  38  47.45 

9X973 

4  55  24.3 

5 

21  57    0.06 

9.9803 

16  58  52.6 

18.879 

5 

23  40  53.24 

9X967 

4  38  50.9 

16.568 

6 

21  59  15.53 

9.9664 

16  45    8.9 

18.T76 

6 

23  42  58.94 

9.0943 

4  22  16.1 

16.699 

7 

22     1  30.71 

9.9606 

16  31  19.5 

18.871 

7 

23  45    4.55 

9X939 

4    5  39.9 

16.614 

8 

22    3  45.60 

9.9468 

16  17  24.4 

18.984 

8 

23  47  10.08 

9X916 

3  49    2.4 

16.036 

9 

22    6    0.20 

9.M10 

16    3  23.8 

14J066 

9 

23  49  15.54 

9X908 

3  32  23.7 

10 

22    8  14.51 

9.980J 

15  49  17.7 

14.146 

10 

23  51  20.92 

9X892 

3  15  43.9 

16.671 

11 

22  10  28.54 

9.9816 

15  35    6.3 

14.984 

11 

23  53  26.24 

9X889 

2  59    3.1 

16.687 

12 

22  12  42.30 

9.9970 

15  20  49.6 

14.899 

12 

23  55  31.50 

9X879 

2  42  21.4 

16.709 

13 

22  14  55.78 

9.9994 

15    6  27.7 

14.407 

13 

23  57  36.70 

9X863 

2  25  38.8 

16.716 

14 

22  17    8.99 

9.9178 

14  52    0.7 

14.491 

14 

23  59  41.86 

9X865 

2    8  55.5 

16.797 

15 

22  19  21.93 

9.9134 

14  37  28.8 

14.679 

15 

0     I  46.97 

9X818 

1  52  11.6 

16.737 

16 

22  21  34.60 

9.9090 

14  22  52.0 

14.863 

16 

0    3  52.04 

9X843 

1  35  27.1 

16.746 

17 

22  23  47.01 

9.9046 

14    8  10.4 

14.733 

17 

0    5  57.08 

9X838 

1  18  42.1 

16.763 

18 

22  25  59.15 

9.9003 

13  53  24.0 

14819 

18 

0    8    2.09 

9X833 

1     1  56.7 

16.750 

19 

22  28  11.04 

9.1961 

13  38  33.0 

14.887 

19 

0  10    7.08 

9X880 

0  45  11.0 

16.763 

20 

22  30  22.68 

9.1918 

13  23  37.6 

14.981 

20 

0  12  12.05 

9X898 

0  28  25.1 

16.787 

21 

22  32  34.07 

9.1878 

13    8  37.7 

16.036 

21 

0  14  17.01 

9X897 

S.  0  11  39.0 

16.788 

22 

22  34  45.22 

9.18S8 

12  53  33.4 

16.107 

22 

0  10  21.97 

9X897 

N.  0    5    7.1 

16.767 

23 

22  36  56.13 

9.1798 

12  38  24.9 

16.176 

23 

0  18  26.93 

9X897 

0  21  53.1 

16.787 

24 

22  39    6.80 

9.1760 

S.12  23  12.3 

16.944 

24 

0  20  31.89 

9X8« 

N.  0  38  39.1 

18.764 
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XI. 


GREENWICH  MEAN  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Diff. 
forlm. 

DeettoftikNi. 

DMT. 
fbrlm. 

lloor. 

DMT. 
forlm. 

DeoUnatlan. 

Ibrlm. 

WEDNESDAY  25. 

FRIDAY 

27. 

h.    m.    •. 

■. 

O       f       • 

« 

h    m.   •. 

1. 

O          1         IT 

H 

0 

0  90  31.89 

N.  0  38  39.1 

16.184 

0 

9    9  21.69 

9.1931 

N.13  32  21.3 

14408 

1 

0  99  36.86 

SUMO 

0  55  94.8 

16.780 

1 

9    4  33.34 

9.1988 

13  47  13.3 

14437 

9 

0  94  41.85 

34WS4 

1  19  10.9 

16.784 

9 

2    6  45.24 

9.9005 

14    2    0.6 

14.750 

3 

0  96  46.87 

SXMB 

1  28  55.3 

16.747 

3 

9    8  57.40 

9.9048 

14  16  43.3 

14479 

4 

0  98  51.91 

itma 

1  45  39.9 

16.788 

4 

2  11     9.81 

9.9001 

14  31  21.2 

14409 

5 

0  30  56.99 

3.0MO 

S    2  23.9 

16.798 

5 

9  13  99.49 

94185 

14  45  54.3 

14410 

6 

0  33    2.11 

tjoen 

2  19    7.3 

16.716 

6 

9  15  35.43 

9.9170 

15    0  22.4 

14497 

7 

0  35    7.27 

SJKU 

2  35  49.9 

16.708 

7 

9  17  48.64 

9J934 

15  14  45.5 

14449 

6 

0  37  13.48 

%j»n 

9  52  31.7 

16480 

8 

9  90    9.19 

9.9970 

15  29    3.4 

14458 

9 

0  39  17.74 

Mm 

3    9  12.7 

16^8 

9 

9  99  15.88 

9.9816 

15  43  16.1 

U.167 

10 

0  41  93.06 

umn 

3  95  59.7 

16487 

10 

9  94  99.91 

93888 

15  57  23.5 

14477 

11 

0  43  98.45 

UI906 

3  49  31.5 

16488 

11 

9  96  44.93 

9.9410 

16  11  25.4 

18487 

19 

0  45  33.99 

S40I7 

8  59    9.9 

16418 

19 

9  98  58.83 

9.9486 

16  95  91.9 

13408 

13 

0  47  39.46 

umn 

4  15  45.7 

16408 

13 

9  31  13.79 

9.9600 

16  39  19.8 

18400 

14 

0  49  45.08 

S4M4 

4  39  20.8 

16.879 

14 

9  33  98.90 

94584 

16  59  57.9 

18.704 

15 

0  51  50.79 

.     ft4M0 

4  48  54.4 

16447 

15 

2  35  44.36 

94808 

17    6  37.3 

18407 

16 

0  53  56.59 

t4»1« 

5    5  96.5 

I64» 

16 

9  38    0.12 

9.9853 

17  90  10.8 

18400 

17 

0  56    9.49 

uan 

5  21  57.0 

16496 

17 

9  40  16.18 

9.9701 

17  33  38.3 

18401 

18 

0  58    8.49 

t.1009 

5  38  25.9 

16467 

18 

2  42  32.53 

94750 

17  46  59.7 

18408 

19 

1     0  14.60 

3.1018 

5  54  53.0 

16488 

19 

2  44  49.18 

94881 

18    0  15.0 

18.908 

30 

1    9  20.83 

3.104B 

6  11  18.2 

16408 

90 

2  47    6.14 

9.9853 

18  13  94.0 

18407 

91 

1     4  97.17 

s.ioa8 

6  27  41.4 

16470 

91 

9  49  23.40 

9.9003 

18  96  96.7 

19401 

99 

I    6  33.64 

t.ioei> 

6  44    9.6 

I6*888 

99 

9  51  40.96 

9405S 

18  39  93.0 

19408 

93 

1    8  40.94 
THU 

•.Ull 

RSDA 

N.  7    0  2iA 
Y  2«. 

I04N 

93 

9  63  58.83 
SAT 

94004 

URDA 

Na8  69  X9.7 
y  28. 

11.774 

6 

1  10  46.97 

s.im 

N.  7  16  38.4 

MJ61 

0 

9  56  17.01 

94085 

N.19    4  55.9 

19400 

1 

I  19  53.84 

S.llf7 

7  39  59.8 

16.993 

I 

9  58  35.49 

94108 

19  17  39.3 

19480 

9 

1  15    0.85 

9.UdJ 

7  49    4.9 

16.183 

9 

3    0  54.28 

94158 

19  30     1.9 

19487 

3 

1  17    8.02 

•.1908 

8    5  14.6 

16.140 

3 

3    3  13.39 

94911 

19  42  24.7 

19499 

4 

1  19  15.35 

S.I3U 

8  91  91.7 

16.005 

4 

3    5  32.81 

9496S 

19  54  40.5 

19408 

6 

1  91  92.84 

9.1903 

8  37  26.0 

16JM0 

6 

3     7  52.54 

94814 

90    6  49.1 

19404 

6 

1  93  30.49 

9-1980 

8  53  27.6 

WJ»2 

6 

3  10  12.58 

94888 

90  18  50.6 

11484 

7 

1  25  38.30 

9.1818 

9    9  26.3 

7 

3  12  32.93 

94418 

90  30  44.8 

11449 

8 

1  27  46.29 

9.1848 

9  25  22.1 

18J00 

8 

3  14  53.60 

94471 

90  49  31.6 

11.710 

9 

1  29  54.47 

9.1878 

9  41  14.9 

18.854 

9 

3  17  14.58 

948tt 

90  54  11.1 

11408 

10 

1  32    2.83 

9J400 

9  57    4.6 

18.801 

10 

3  19  35.87 

94874 

91    5  43.1 

11480 

11 

1  34  11.38 

9.1441 

10  12  51.0 

18.746 

U 

3  21  57.47 

94898 

91  17    7.4 

11449 

19 

1  36  20.12 

9.I47S 

10  28  34.1 

18.680 

19 

3  24  19.37 

94076 

91  98  94.1 

114U 

13 

1  38  29.05 

9.1A08 

10  44  13.8 

18^888 

13 

3  26  41.58 

94798 

91  39  33.0 

11401 

14 

1  40  38.19 

9.1841 

10  59  50.1 

18478 

14 

3  29    4.11 

94781 

91  50  34.0 

10481 

15 

1  42  47.54 

9.1876 

11  15  22.8 

18418 

15 

3  31  26.95 

94883 

99     1  97.1 

104n 

16 

1  44  57.10 

9.1619 

11  30  51.9 

18488 

16 

3  33  50.09 

94061 

99  19  19.1 

10483 

17 

1  47    6.88 

9.1048 

11  46  17.2 

18480 

17 

3  36  13.54 

94888 

99  99  49.0 

10447 

18 

1  49  10.87 

9.1884 

19     1  38.6 

18494 

18 

3  38  37.29 

94081 

99  S3  17.7 

1O40O 

19 

1  51  27.08 

9.179:1 

19  16  56.1 

18418 

19 

3  41     1.34 

94088 

99  43  38.1 

10.970 

90 

1  53  37.53 

9.1781 

12  39    9.6 

18.180 

90 

3  43  25.69 

94088 

99  53  50.1 

10.180 

91 

1  55  48.21 

9.1800 

19  47  18.9 

18.190 

91 

3  45  50.34 

14188 

93    3  53.7 

9400 

99 

1  57  50.13 

9.1840 

13    9  94.0 

18440 

99 

3  48  15.29 

14103 

93  13  48.9 

0448 

93 

9    0  10.99 

9.1880 

13  17  94.8 

usn 

93 

3  50  40.53 

14980 

93  93  35.5 

0.708 

94 

9    9  91.69 

9.1991 

N.13  39  91.3 

14401 

94 

3  53    6.05 

94978 

NJi3  33  13.3 

0407 

XII. 
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GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Boar. 

B^htAMtMlaa. 

DUt 
forlm. 

Ibrlm. 

Hour. 

R%ht  AMeniioii. 

Dtft 
forlm. 

DUL 
forlm. 

SUNDAY  29. 

MONDAY 

30. 

lLM.iL 

f. 

O        f        « 

« 

h.   m.    f. 

i. 

O        f        H 

H 

0 

3  63    6.05 

%4am 

NJB3  33  13.3 

9J6r7 

0 

4  52  35.15 

94308 

N.26  37  51.3 

8.780 

1 

3  55  31.86 

iA»» 

23  42  42.3 

9.410 

1 

4  55    6.48 

94384 

26  43  30.0 

5459 

S 

3  67  57.95 

9Mn 

23  52    2.5 

9.903 

2 

4  57  37.96 

94360 

26  48  58.4 

5488 

3 

4    0  24.33 

S.U19 

24     1  13.8 

9ais 

3 

6    0    9.59 

94984 

26  54  16.6 

5417 

4 

4    2  50.98 

%u» 

24  10  16.1 

8.983 

4 

6    2  41.37 

948(FT 

26  59  24.4 

5444 

5 

4    5  17.91 

t.4dll 

24  19    9.3 

8.811 

5 

6    5  13.27 

94897 

27    4  21.8 

4471 

6 

•4    7  45.11 

SUM6 

24  27  53.4 

8468 

6 

6    7  45.29 

948«7 

27    9    8.9 

4407 

7 

4  10  12.58 

3.4009 

24  36  28.3 

8404 

7 

5  10  17.43 

94808 

27  13  45.5 

4433 

8 

4  12  40.30 

9AM 

24  44  53.9 

8449 

8 

6  12  49.67 

94889 

27  18  11.6 

4447 

0 

4  15    8.28 

%Aadi 

94  53  10J2 

8.199 

9 

6  15  22.02 

94400 

27  22  27.2 

4.171 

10 

4  17  36.51 

9.4791 

26     1  17.1 

8490 

10 

6  17  64.47 

94414 

27  26  32.2 

8495 

11 

4  20    4.98 

9.4799 

25    9  14.5 

7477 

11 

6  20  26.99 

94498 

27  30  26.6 

8419 

12 

4  22  33.70 

S.4805 

25  17    2.3 

7.717 

12 

5  22  59.58 

34488 

27  34  10.5 

8443 

13 

4  25    2.65 

9.49U 

95  24  40.6 

7487 

13 

6  25  32.24 

94448 

27  37  43.7 

8405  1 

1^ 

4  27  31.83 

9.4898 

95  32    9.2 

7490 

14 

5  28    4.95 

94407 

27  41    6.3 

8488 

15 

4  30     1.25 

9.49» 

25  39  28.1 

7489 

15 

6  30  37.72 

94405 

27  44  18.4 

8.111 

16 

4  32  30.89 

9.4998 

95  46  37.2 

7409 

16 

5  33  10.53 

94471 

27  47  19.8 

3404 

17 

4  35    0.74 

9.4999 

95  53  36.4 

0494 

17 

6  35  43.37 

94475 

27  50  10.5 

3.767 

18 

4  37  30.79 

9.6098 

26    0  25.7 

0.789 

18 

5  38  16.23 

34477 

27  52  50.6 

3479 

19 

4  40     1.05 

9.6089 

26    7    5.1 

0478 

19 

6  40  49.10 

94178 

27  55  20.0 

3401 

30 

4  42  31.50 

9.6009 

96  13  34.5 

0.407 

20 

6  43  21.97 

94478 

27  57  38.7 

9.333 

21 

4  45    2.15 

9419S 

26  19  53.9 

0.980 

21 

5  45  54.84 

94177 

27  59  46.8 

3440 

22 

4  47  32.98 

9.A1M 

26  26    3.2 

0470 

22 

6  48  27.70 

94474 

28     1  44.2 

1487 

23 

4  50    3.98 

9.6181 

26  32    2.3 

8401 

23 

6  51     0.53 

94409 

28    3  30.9 

1489 

24 

4  52  35.15 

9.6908 

N.26  37  51.3 

8.780 

24 

5  53  33.33 

94468 

Nj38    5    6.9 

1411 

PHASE 

S  OF  TH 

E  MOON. 

Bi^- 

h.    m. 

%  New  Moon,    . 

«... 

.     .     .       2     ] 

11    39.6 

J>  First  Quarter, 
O  Full  Moon,     . 

...     10 

1  50.2 

.    •    .    • 

...     17    S 

13  51.9 

C  Last  Quarter, 

.     .     .    24    S 

52  17.5 

Bq 

r.    It 

<^    ATMiireA.      .     . 

.     .     .     .     li 

1.4 

<r  p 

r-o — 9 

erigee,    •    • 

24 

\    21.1 

104: 
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XIII. 


GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

4 

SUr't  Nu 
Portion 

M 

Noon. 

P.L. 
of 
Dur. 

HP*- 

P.L. 
of 
Difl. 

XVb. 

P.L. 
of 

IXb. 

P.L. 
of 

DUL 

Sum 

Reinilut 
Mars 
Spica 

w. 

E. 
E. 
E. 

O       1         » 

90    0  30 

54  30  10 

99  90    9 

108  30  57 

ttoe 

Mlft 

tseo 

SKM 

O       1        « 

91  39  59 

59  49  18 

90  40  39 

106  49  49 

9006 

9690 
9606 
9618 

O       1        u 

93    5    4 

51     8  47 

89     1  38 

105    9     1 

9019 
9646 
9611 
9699 

O        1          H 

94  37    6 

49  98  37 

87  99  58 

103  98  34 

9894 

9661 
9896 

9646 

5 

Sun 
Regulut 
Mara 
Spica 

W. 
E. 
E. 
E. 

39  13  50 
44  13  19 
79  14  53 
95  11  94 

9081 

9S49 
9904 

33  44  94 

39  35  14 
77  38  19 
93  33    0 

9906 
9666 

9r791 

85  14  49 
37  57  38 
76    9    7 
91  54  56 

9011 
9876 
9r797 
9089 

36  44  41 
36  90  95 
74  96  16 
90  17  19 

9086 
9089 

9709 

6 

Son 
Regains 
Man 
Spica 

W. 

E. 
E. 
E. 

44  10    7 
98  90  13 
66  39    9 
89  13  49 

SMO 

9m 

9Btl 
r44 

45  38  17 
96  45  93 
64  58  91 
80  38    0 

9114 

9846 
r66 

47    6  10 
95  10  59 
63  94  53 
79    9  37 

tm 

9894 
9061 

9779 

48  33  45 
93  37    9 
61  51  44 
77  97  39 

•149 
9646 
9816 
9786 

7 

Son 

PoUax 

Man 

Spica 

Antares 

W. 

w. 

E. 
E. 
E- 

55  47  19 
91  14  44 
54  10  41 

69  36  41 
115  30  10 

•914 

904S 
9866 
9M9 

57  13  11 
99  47  50 
59  39  93 
68    3  95 
113  56  49 

•997 
9874 
9081 

9866 

58  38  48 
94  90  43 
51     8  99 
66  30  94 
119  93  45 

•941 

9874 
9060 
9877 

60    4    9 
95  53  91 
49  37  37 
64  57  40 
110  50  57 

•969 
9887 
9807 

8 

1 

Son 

Pollux 

Man 

Spica 
AjDtares 

W. 

W. 

E. 

E. 

E. 

67    7  14 
33  39  57 
49    7  48 
57  17  46 
103  10  49 

1914 
9010 
9047 

9846 

68  31    9 
35    4  19 
40  38  34 
55  40  30 
101  39  91 

9996 

9860 
9068 
9880 

69  54  51 

36  35  16 

39    9  33 

54  15  96 

100    8  13 

9896 

9060 
9060 
9866 

71  18  91 
38    6    8 
37  40  45 
59  44  35 
98  37  17 

9946 

wm 

9878 
9874 

9 

Sun 

PoUoz 

Man 

Spica 
Aotarea 

W. 
W. 
E. 
E. 
E. 

78  IS  17 
45  37  43 
30  19  49 
45  13    8 
91    5  91 

88M 

9018 
9194 
9091 
90M 

79  35  49 
47    7  35 
98  59     1 
43  43  91 
89  35  98 

•984 

9094 
9191 
9098 

80  58  19 

48  37  18 
97  94  30 

49  13  43 
88    5  43 

9401 
9090 
•190 
•094 
•098 

89  90  97 
50    6  53 
95  57    8 
40  44  13 
86  36    5 

•486 
•086 
•146 
•040 
•984 

10 

Sun 

Pollux 

Re^ua 

Spica 

Antarea 

W. 
W. 
W. 
E. 
E. 

89  10    0 
57  33  13 
91  10  45 
33  18  98 
79    9  39 

9499 

9066 

om 

9060 
9066 

90  31  39 
59    9  14 
99  38  98 
31  49  37 
77  40  99 

•497 
9061 
9110 
9060 
9060 

91  53  14 
60  31  19 
94    6  15 
30  90  50 
76  11  99 

8496 
9094 
9114 
9079 
9089 

93  14  47 
69    0    6 
95  34    7 
98  59    8 
74  49  33 

•Ml 
•066 

SIM 
•016 
•064 

11 

Son 
Pollux 
Regulua 
Antarea 
a  Aquils 

W. 
W. 
W. 
E. 
E. 

100    9    5 
69  94  14 
39  54  97 
67  18  17 

113  59  33 

94a 
9006 

9087 
9006 

4100 

101  93  31 
70  53    3 
34  99  40 
65  49  96 

119  49  31 

9446 

9060 
9000 
9067 
4077 

109  44  57 
79  91  59 
35  50  58 
64  90  36 

111  39    7 

9444 
9089 

9080 
9066 
4064 

104    6  94 
73  50  43 
37  19  90 
69  51  44 

110  98  91 

ua 

•064 

•087 

•969 

19 

Son 
Pollux 
Regulua 
Antarea 
a  Aquils 

W. 
W. 
W. 
E. 
E- 

110  54  14 
81  15  44 
44  49  19 
55  96  38 

104  99  43 

9496 

9040 
9066 

9047 
9844 

119  16    0 
89  44  57 
46  11  19 
53  57  94 

103  17    8 

•490 

9oa 
9oa 

98« 

113  37  59 
84  14  16 
47  40  19 
59  98    4 

109    4  17 

•4U 
•066 
•064 

•000 
•014 

114  59  51 
85  43  40 

49  9  18 

50  58  38 
100  51  11 

•418 
•084 
•040 
•006 

IS 

Sun 
Pollux 
Regulna 
MiTra 

W. 
W. 
W. 
W. 

191  51  97 
93  19  31 
66  36  48 
16    7  58 

9976 
9009 

90U 
9I« 

193  14    9 
94  49  41 
58    6  45 
17  35  33 

9ni 

9006 

9119 

194  36  59 
96  13    9 
59  36  59 
19    3  90 

9066 

9087 
9110 

195  59  58 
97  43  33 
61     7     9 
90  31  18 

•866 

98n 

SMO 

XIV. 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

4 

8tar*fNu 

M 

P.L. 

P.L. 

P.L. 

P.L. 

ftDd 

Midnight. 

or 

XVb. 

of 

xvmh. 

of 

XXIh. 

of 

Podtkm. 

DUL 

Diff. 

Diff. 

DUL 

Sum 

w. 

O       t         H 

28     8  56 

9084 

O       ^          M 

27  40  31 

9046 

O       1         0 

29  11  53 

9066 

O        1          If 

30  42  59 

9000 

Regulus 

E. 

47  48  48 

vm 

46     9  21 

9608 

44  30  16 

9009 

42  51  33 

9096 

Man 

E. 

85  44  39 

9B43 

84    A  41 

9007 

82  29    4 

9078 

80  51  48 

9088 

Spies 

E. 

101  48  27 

9009 

100    8  40 

9677 

98  29  14 

9608 

96  50    9 

9007 

5 

Sum 

W. 

38  14  23 

aoM 

39  43  47 

8066 

4!  12  62 

8071 

42  41  38 

8064 

Regains 

E. 

34  43  36 

3710 

33    7  10 

9798 

31  31     7 

9740 

29  55  28 

9764 

Man 

«. 

72  50  46 

roB 

71  15  35 

9784 

69  40  46 

9790 

68,  6  17 

9810 

Spies 

E. 

88  39  60 

9084 

87    2  48 

9008 

85  26     6 

9718 

83  49  44 

9790 

6 

Sum 

W. 

50     1    2 

8166 

61  28    2 

8173 

52  54  45 

8187 

54  21  10 

8900 

E. 

22    3  32 

9808 

20  30  32 

9884 

18  58     5 

9993 

17  26  14 

9063 

Man 

E. 

60  18  54 

9881 

68  46  23 

9906 

57  14  11 

9090 

55  42  17 

»84 

Spies 

E. 

75  52  46 

980O 

74  18  17 

9814 

72  44    7 

9898 

71  10  15 

9813 

7 

Sum 

W. 

61  29  15 

8900 

62  64    6 

8978 

64  18  43 

8901 

65  43    5 

8809 

Pollax 

W. 

27  25  44 

9008 

28  57  53 

9918 

30  29  48 

9080 

32     1  29 

9840 

Man 

E. 

48    7    8 

8000 

46  36  55 

8018 

45    6  58 

8096 

43  37  16 

8088 

Spies 

E. 

63  25  11 

9900 

61  52  58 

9910 

60  21     0 

9097 

58  49  16 

9980 

Antares 

E. 

100  18  25 

9901 

107  46*    8 

9913 

106  14    5 

9994 

104  42  17 

9986 

8 

Sum 

W. 

72  41  40 

8S0A 

74    4  48 

8808 

76  27  47 

8871 

76  50  37 

8879 

Pollax 

W. 

39  36  48 

9967 

41     7  17 

9000 

42  37  35 

8004 

44     7  43 

8010 

Man 

E. 

36  12  10 

8089 

34  43  47 

8008 

33  15  34 

8107 

31  47  33 

8116 

Spies 

E. 

51  13  56 

3968 

49  43  28 

9907 

48  13  11 

8006 

46  43    5 

8018 

Aiitares 

E. 

97    6  32 

9084 

96  35  59 

9003 

94    5  36 

8001 

92  35  24 

8006 

9 

Sum 

W. 

83  42  35 

8416 

85    4  35 

8490 

86  26  29 

8436 

87  48  17 

8480 

PoUaz 

W. 

51  36  21 

8043 

53    5  42 

8010 

54  34  58 

8061 

56    4    8 

8066 

Man 

E. 

24  29  54 

8163 

23    2  47 

8166 

21  35  47 

8164 

20    8  55 

8100 

Spies 

£. 

39  14  50 

8(Vi7 

37  45  35 

8063 

36  16  26 

8067 

34  47  24 

8009 

Antares 

E. 

85    6  34 

8080 

83  37  10 

8044 

82    7  52 

8049 

80  38  40 

8063 

10 

Sum 

W. 

94  36  17 

8443 

95  57  46 

8444 

97  19  13 

8448 

98  40  39 

8446 

Pollax 

W. 

63  28  58 

8007 

64  57  48 

8008 

66  26  37 

8008 

67  65  26 

8000 

Regolos 

W. 

27    2    4 

8108 

28  30    4 

8106 

29  58    9 

8103 

31  26  16 

8000 

Spies 

E. 

27  23  29 

8079 

25  54  54 

8063 

24  26  23 

8066 

22  57  65 

8067 

Ajitares 

E. 

73  13  39 

8000 

71  44  48 

8000 

70  15  57 

8007 

68  47    7 

8007 

11 

Sum 

W. 

105  27  52 

8441 

106  49  22 

8488 

108  10  55 

8486 

109  32  32 

8481 

Pollux 

W. 

75  19  37 

8003 

76  48  33 

8060 

78  17  33 

8066 

79  46  36 

8069 

Regulus 

W. 

38  47  46 

8083 

40  16  17 

8070 

41  44  52 

8076 

43  13  32 

8008 

Antares 

E. 

61  22  49 

8003 

59  53  53 

8066 

58  24  52 

8066 

56  65  47 

8069 

a  Aqail» 

E. 

109  17  15 

4014 

108    5  49 

8900 

106  54     5 

8978 

105  42    2 

8880 

12 

Sum 

W. 

116  21  56 

8104 

117  44    8 

8808 

119    6  27 

8803 

120  28  53 

8880 

Pollux 

W. 

87  13  11 

8038 

88  42  49 

8033 

90  12  35 

8016 

91  42  29 

8006 

Regulus 

W. 

50  38  31 

8043 

52    7  52 

8084 

53  37  22 

8037 

65    7     1 

8031 

Antares 

E. 

49  29    6 

8038 

47  59  28 

8033 

46  29  42 

8016 

44  59  48 

8006 

a  Aqnil« 

E. 

99  37  50 

8680 

98  24  16 

8878 

97  10  29 

8860 

95  56  29 

8660 

13 

Sum 

W. 

127  23    5 

8849 

128  46  20 

8841 

130    9  44 

8839 

13!  33  18 

8814 

Pollux 

W. 

99  14  14 

9000 

100  45    5 

9061 

102  16    7 

9051 

103  47  21 

9919 

Regulus 

W. 

62  37  37 

9070 

64    8  16 

9000 

65  39    7 

9000 

67  10  10 

9960 

Man 

W. 

21  59  28 

8091 

23  27  49 

8061 

24  56  22 

8073 

26  25    6 

8061 

14 
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XV. 


GREENWICH  MEAN  TIME. 

n 

LUNAB  DISTANCBa                                                             1 

13 

8Ur'f  Nan 

M 

P.  L. 

P.L. 

P.L. 

P.L. 

•nd 

Noon. 

of 

HP*- 

of 

Vlh 

of 

DP*- 

of 

Poritfon. 

Antares 

E. 

DUL 

DUL 

DUL 

DHL 

O        <          M 

43  29  45 

SOOl 

O       1         II 

41  59  33 

9000 

O        1         M 

40  29  12 

9908 

O       f         » 

38  58  42 

wn 

a  Aquile 

E. 

94  42  18 

1818 

93  27  55 

80» 

92  13  23 

8890 

90  68  41 

8810 

Fomklhaut 

E. 

124  26  43 

tOQO 

123    2  20 

8974 

121  37  38 

8957 

120  12  36 

8940 

14 

PoUux 

W. 

105  18  47 

toil 

106  50  26 

9999 

108  22  17 

9919 

109  64  21 

9001 

Regulut 

W. 

68  41  26 

iMO 

70  12  54 

9081 

71  44  34 

9990 

73  16  27 

9809 

Mars 

W. 

27  64     3 

SOU 

29  23  12 

8041 

30  62  34 

8080 

32  22    9 

8090 

Antares 

E. 

31  23  27 

9989 

29  51  49 

9998 

28  19  59 

9919 

26  47  66 

9809 

a  Aquife 

E. 

84  42  55 

8774 

83  27  26 

8789 

82  11  52 

1788 

80  66  15 

S7S9 

Fotoalhaat 

E. 

113    2  40 

S183 

111  35  46 

8148 

110    8  34 

tllS 

108  41     6 

8118 

15 

Rejpilns 

W. 

80  59  25 

8889 

82  32  45 

9849 

84    6  19 

9880 

85  40    8 

9818 

Mars 

W. 

39  53  28 

908S 

41  24  27 

9989 

42  65  40 

9980 

44  27    8 

9998 

Spica 

W. 

26  56  13 

9808 

28  29  26 

9848 

30    2  66 

9881 

31  36  43 

9819 

a  Aqui1» 

E. 

74  37  33 

8181 

73  21  50 

8788 

72    6  11 

8770 

70  60  38 

tn^ 

Fomalhaut 

E. 

101  19  14 

8049 

99  50    2 

8088 

98  20  33 

8099 

96  60  48 

8808 

a  Pegaai 

E. 

121  28    2 

8800 

120    3  51 

8976 

118  39  10 

8960 

117  14    0 

8998 

10 

Regulut 

W. 

03  33    9 

rsT 

95    8  33 

9745 

96  44  13 

9789 

98  20  10 

9790 

Mars 

W. 

52    8  19 

9887 

53  41  20 

9855 

55  14  37 

9849 

66  48  10 

9010 

Spica 

W. 

39  29  47 

97M 

41     5  14 

9749 

42  40  58 

9780 

44  16  59 

9717 

a  Aqui1» 

E. 

64  35    4 

8837 

63  20  40 

8055 

62    6  34 

8678 

60  52  60 

8801 

Fomalhaut 

E. 

89  17  56 

9M0 

87  46  35 

9084 

86  14  59 

9098 

84  43    9 

9819 

a  Pegasi 

E. 

110     1  25 

8119 

108  33  38 

8100 

107    6  28 

8061 

106  36  56 

8088 

Jupiter 

E. 

124  51  17 

9791 

123  16  37 

9779 

121  41  41 

9788 

120    6  28 

978S 

r 

Regulus 

W. 

106  24     0 

9880 

108     1  33 

9848 

109  39  23 

9887 

111  17  2ft 

9898 

Mars 

W. 

64  39  57 

9780 

66  15    6 

9758 

67  60  31 

9744 

69  26  12 

9189 

Spica 

W. 

52  21   12 

98M 

53  58  53 

9848 

55  36  50 

9880 

67  16    4 

9818 

a  Aquile 

E. 

54  51  33 

4081 

53  41  13 

4181 

52  31  41 

4187 

61  23    3 

4988 

Fomalhaut 

E. 

77    0  34 

9881 

75  27  25 

9889 

73  54     5 

9844 

72  20  34 

9808 

a  Pegasi 

E. 

98    8  57 

99B4 

96  38  24 

9980 

95    7  33 

9955 

93  36  23 

9049 

Jupiter 

E. 

112    6  14 

9891 

110  29  22 

9879 

108  52  14 

9887 

107  14  60 

9688 

18 

Mars 

W. 

77  28  30 

9875 

79    5  43 

9885 

80  43  10 

9854 

82  20  62 

98a 

Spica 

W. 

65  30  13 

9M1 

67  10    2 

9550 

68  50    6 

9589 

70  30  25 

9010 

Antares 

W. 

19  35  50 

9M3 

21  15  36 

9551 

22  55  39 

9540 

24  35  67 

9698 

Fomalhaut 

E. 

64  30  44 

980B 

62  56  26 

9804 

61  22     3 

9801 

59  47  37 

9801 

a  Pegasi 

E. 

85  56  46 

9887 

84  24  1! 

9978 

82  51  24 

9889 

81   18  95 

9881 

Jupiter 

E. 

99    3  45 

9888 

97  24  45 

9SM 

95  45  31 

9874 

94    6     1 

9804 

19 

Mara 

W. 

90  32  53 

9a08 

92  11  57 

9884 

93  51  14 

9875 

95  30  43 

96»    . 

Spica 

W. 

78  55  35 

9479 

80  37  18 

9470 

82  19  14 

9180 

84     1  23 

9481 

Antares 

W. 

33     1   11 

9177 

34  42  56 

9488 

36  24  54 

9457 

38    7     6 

9408 

Fomalhaut 

E. 

51  55  38 

9814 

50  21  27 

9B»i 

48  47  28 

9889 

47  13  42 

9845 

a  Pegasi 

E. 

73  31  22 

98Sa 

71  57  40 

9881 

70  23  56 

9839 

68  60  10 

9688 

Jupiter 
a  Arietis 

E. 

85  44  57 

9818 

84     4     2 

9608 

82  22  63 

9494 

80  41  32 

9488 

E. 

115  12    2 

9887 

113  31  40 

9698 

111  51     3 

9818 

110  10  12 

96» 

90 

Man 

W. 

103  51     2 

9898 

105  31  39 

9890 

107  12  25 

9819 

108  63  21 

96» 

Spica 

W. 

92  35  10 

9411 

94  18  29 

9404 

96     1  58 

9897 

97  45  87 

9808 

Antares 

W. 

46  41     9 

9410 

48  24  23 

9409 

60    7  65 

9808 

61  61  37 

8868 

a  Pegasi 

E. 

61     1  51 

98M 

59  28  30 

9881 

67  65  21 

9879 

66  22  26 

9608 

Jupiter 
a  Arietis 

E. 

72  11  46 

944A 

70  29  15 

94S7 

68  46  33 

9490 

67    3  41 

9198 

— 

E. 

101  42  35 

9400 

100    0  26 

9458 

98  18     7 

94U 

96  35  37 

9488 

XVI. 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

13 

Bter'tName 

P.  L. 

P.  L. 

P.  L. 

P.L. 

and 

Midnight. 

of 

XVii. 

of 

xvmh. 

of 

XXV^ 

of 

Podtkm. 

DUt 

DUL 

DUt 

DHL 

Antares 

E. 

O        1          A 

37  98     1 

9989 

O        1          II 

35  57  10 

9960 

O       1         II 

34  96     7 

9961 

o      1       n 

39  54  53 

3919 

a  Aquile 

E. 

89  43  49 

8800 

88  28  47 

879-2 

87  13  37 

87frl 

85  58  18 

8780 

Fomalhaut 

E. 

118  47  14 

8904 

117  21  33 

8909 

116  65  34 

8198 

114  99  16 

8178 

14 

Pollux 

W. 

111  26  39 

3891 

119  59  10 

9880 

114  31  55 

9860 

116     4  54 

3858 

Regulos 

W. 

14  48  34 

9806 

76  90  65 

9887 

77  63  30 

9876 

79  96  90 

3864 

Man 

W. 

33  51  67 

8009 

35  91  58 

9997 

36  59  14 

9986 

38  99  44 

3976 

An  tares 

E. 

25  15  40 

9893 

23  43  11 

9889 

99  10  99 

9970 

90  37  99 

3897 

a  Aqufle 

E. 

79  40  33 

8759 

78  24  48 

8769 

77    9    3 

8769 

75  53  18 

8769 

Fomalhaut 

E. 

107  13  17 

810S 

105  45  11 

8090 

104  16  49 

8076 

109  48  10 

8063 

15 

Reeulos 

W. 

87  14  14 

9806 

88  48  34 

9794 

90  93  10 

9189 

91  58     1 

3769 

Mars 

W. 

45  58  51 

9916 

47  30  49 

9904 

49    3     3 

9891 

50  35  33 

3879 

Spica 

W. 

33  10  46 

9806 

34  45     6 

2798 

36  19  43 

9780 

37  54  87 

3768 

a  Aquile 

E. 

69  35  10 

8781 

68  19  51 

8793 

67    4  49 

8806 

65  49  46 

8890 

Fomalhaut 

E. 

95  20  46 

9996 

93  60  28 

9989 

99  19  53 

9969 

90  49     9 

3966 

a  Pegasi 

E. 

115  48  22 

89(M 

114  29  17 

8181 

119  65  45 

8169 

111  98  47 

8189 

16 

Regulus 

W. 

99  56  93 

2Tcn 

101  39  53 

9696 

103    9  39 

9684 

104  46  41 

3673 

Mars 

W. 

58  99    0 

9817 

69  56     6 

9806 

61  30  97 

9198 

63    6    4 

groi 

Spica 

W. 

45  53  16 

97D4 

47  99  60 

9699 

49    6  41 

9880 

60  43  48 

3667 

a  Aquihe 

E. 

59  39  31 

89S9 

58  96  41 

89fl9 

57  14  91 

8696 

66    9  37 

4086 

Fomalhaut 

E. 

83  11     5 

9900 

81  38  47 

9891 

80    6  16 

9880 

78  33  31 

3870 

a  Pegasi 

E. 

104     8     I 

8046 

109  38  45 

8080 

101     9     9 

8018 

99  39  19 

3998 

Japiter 

E. 

118  30  58 

9141 

116  55  19 

9198 

116  19    9 

9116 

113  49  60 

9r703 

17 

Regulus 

W. 

119  55  49 

9614 

114  34  95 

9609 

116  13  17 

9691 

117  62  96 

3680 

Mars 

W. 

71     9    9 

9721 

79  38  91 
^  39  90 

9709 

74  14  49 

9698 

75  51  39 

3687 

Spica 

W. 

58  53  34 

9607 

9895 

69  11  99 

9683 

63  50  40 

3673 

a  Aquile 

E. 

50  15  93 

4890 

49     8  49 

4898 

48    3  26 

4485 

46  59  91 

4686 

Fomalhaut 

E. 

70  46  53 

96-28 

69  13     2 

»22 

67  39    3 

9817 

66    4  67 

3819 

a  Pegasi 

E. 

99    4  57 

9999 

90  33  15 

9918 

89     1  19 

9907 

87  99    9 

3997 

Jupiter 

E. 

105  37    9 

9643 

103  59  12 

9681 

102  90  69 

9619 

100  49  30 

9607 

18 

Mars 

W. 

83  58  49 

9639 

85  37     0 

9693 

87  15  94 

9619 

88  64    9 

9606 

Spica 

W. 

79  10  58 

9618 

73  51  46 

9808 

76  39  48 

9497 

77  14    6 

3488 

Aotares 

W. 

96  16  31 

9617 

97  57  90 

9607 

99  38  93 

9487 

31  19  40 

3487. 

Fomalhaut 

E. 

58  13  10 

9801 

56  38  44 

9809 

55    4  18 

98M 

53  99  56 

3808 

a  Pegasi 

E. 

79  45  16 

98SS 

78  11  67 

9848 

76  38  31 

9843 

75    4  69 

3889 

Jupiter 

E. 

99  96  17 

9663 

90  46  18 

9648 

89    6    5 

9683 

87  95  38 

3638 

19 

Mars 

W. 

97  10  94 

9666 

98  60  17 

3660 

100  30  91 

9649 

109  10  36 

3534 

Spica 

W. 

85  43  45 

9443 

87  96  19 

9484 

89    9    5 

9496 

90  69    9 

3419 

Antares 

W. 

39  49  99 

9441 

41  39    6 

9488 

43  14  63 

9495 

44  57  69 

3417 

Fomalhaut 

E. 

45  40  19 

9860 

44    7    9 

9878 

42  34  15 

9900 

41     1  66 

3998 

a  Pegasi 

E. 

67  16  94 

9884 

65  49  40 

9885 

64     8  68 

3689 

69  36  91 

9846 

Jupiter 
a  Arietis 

E. 

78  59  58 

9477 

77  18  19 

9469 

76  36  16 

9460 

73  64    6 

9458 

E. 

108  99    7 

9498 

106  47  48 

9487 

105    6  16 

3478 

103  94  39 

3469 

90 

Mars 

W. 

110  34  96 

9499 

119  16  40 

9498 

113  67     3 

9487 

116  38  35 

9481 

Spica 

W. 

99  99  96 

9888 

101  13  95 

9376 

109  67  39 

9871 

104  41  48 

3866 

Aotares 

W. 

53  35  99 

9389 

55  19  30 

9875 

67    3  40 

9860 

68  47  69 

3868 

a  Pegasi 

E. 

54  49  46 

9868 

53  17  94 

9916 

61  46  95 

9937 

60  13  53 

3961 

Jupiter 

E. 

65  90  39 

9416 

63  37  97 

9410 

61  54     7 

9403 

60  10  37 

3898 

a  Arietis 

E. 

94  52  57 

9431 

93  10    7 

9495 

91  97     8 

9419 

89  44    0 

9418 

108 
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XVII. 


GEEENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

U 

and 

Noon. 

P.L. 
of 

UP*- 

P.L. 

of 

Vih. 

P.L. 
of 

IXJ^ 

P.L. 
of 

'SJ 

Petition. 

DiA 

Dur. 

Dur 

DIff 

21 

Spica 

W. 

O        1         H 

106  26  12 

9360 

O        1          N 

108  10  44 

9864 

O        1          II 

109  55  24 

9350 

O        1         N 

111  40  11 

98a 

Antares 

W. 

60  32  27 

«ffl 

62  17    3 

9863 

64     1  46 

9847 

65  46  37 

SM8 

a  Pegaai 

E. 

48  42  51 

9089 

47  12  25 

8019 

45  42  36 

8065 

44  13  31 

8090 

Jupiter 

E. 

58  26  59 

3393 

56  43  13 

9887 

54  59  19 

9389 

53  15  18 

9877 

a  Arietis 

E. 

88    0  44 

9406 

86  17  20 

9403 

84  33  49 

9306 

82  50  11 

9394 

Aldebaran 

E. 

118  27  47 

9439 

116  44  52 

9190 

115     1  46 

9418 

113  18  30 

9406 

99 

Autares 

W. 

74  32  20 

S»9 

76  17  57 

9817 

78    3  31 

9816 

79  49    9 

9811 

Jupiter 
a  Arietis 

E. 

44  33  20 

98M 

49  48  48 

9860 

41    4    9 

9847 

39  19  11 

9sa 

E. 

74  10  35 

9S7ft 

72  26  25 

9978 

70  49  19 

9871 

68  57  56 

9370 

Aldebaran 

E. 

104  39  57 

9^9 

102  55  52 

9376 

101  11  42 

9871 

99  97  26 

9888 

Sun 

E. 

128  28  11 

9680 

126  50  24 

9646 

125  12  31 

9860 

123  34  31 

9687 

93 

Antares 

W. 

88  38  21 

mm 

90  24  23 

9997 

99  10  97 

9996 

93  56  34 

9994 

a  Aquils 

W. 

48  18    7 

4080 

49  28  28 

8084 

50  40  23 

8898 

51  53  45 

8819 

a  Arietis 

E. 

60  16  10 

9808 

58  31  47 

9887 

56  47  25 

9808 

55    3    5 

9869 

Aldebaran 

E. 

90  44  55 

9B0I 

89    0  13 

9869 

87  15  29 

9860 

85  30  42 

3648 

Sun 

E. 

115  23  17 

9811 

113  44  50 

9618 

119    6  19 

9616 

110  27  45 

9614 

94 

Antares 

W. 

102  47  39 

9968 

104  33  56 

9987 

106  20  15 

9987 

108    6  36 

9988 

a  Aquiln 

W. 

58  18  53 

8518 

59  38  57 

8479 

60  59  59 

tai 

62  21  33 

8894 

a  Arietis 

E. 

46  22  12 

9H7 

44  38  19 

9399 

49  54  33 

3899 

41  10  57 

9401 

Aldebaran 

E. 

76  46  25 

9M8 

75     1  33 

9846 

73  16  41 

9846 

71  31  49 

9847 

Sun 

E. 

102  14  18 

9000 

100  35  31 

9606 

98  56  43 

9804 

97  17  54 

9604 

95 

a  Aquils 

W. 

69  19  24 

8968 

70  44  30 

8988 

79  10    0 

8914 

73  35  59 

8188 

Fomalhant 

W. 

37  48  18 

9888 

39  21  56 

9800 

40  56  24 

9785 

49  31  38 

9786 

a  Arietis 

E. 

32  36  29 

9478 

30  54  38 

9499 

29  13  14 

9610 

27  32  23 

9649 

Aldebaran 

E. 

62  47  56 

9367 

61     3  19 

9369 

59  18  45 

9889 

57  34  16 

9808 

Sun 

E. 

89    3  42 

9004 

87  24  52 

9004 

85  46    3 

9806 

84     7  15 

9806 

96 

a  Aquils 

W. 

80  49  13 

8146 

82  16  28 

8138 

83  43  51 

8184 

85  11  19 

8188 

Fomalhaut 

W. 

50  36  27 

9898 

52  14  44 

9615 

53  53  19 

9601 

55  39  12 

9691 

aPegasi 
Aldebaran 

W. 

33  25  50 

8569 

34  45    9 

8454 

36    6  95 

8880 

37  29  97 

89n 

E. 

48  53  28 

9894 

47    9  44 

9400 

45  26    9 

9408 

43  49  46 

9419 

Sun 

E. 

75  53  36 

9619 

74  14  58 

9615 

79  36  93 

9617 

70  57  51 

9619 

97 

a  Aquils 

W. 

99  28  42 

sia 

93  56    0 

8148 

95  93  12 

8166 

96  50  14 

8166 

Fomalhaut 

W. 

63  49  42 

9666 

65  29  38 

9651 

67     9  40 

954B 

68  49  46 

9646 

aPegasi 

W. 

44  45     1 

8001 

46  15  13 

9965 

47  46  10 

9881 

49  17  49 

9908 

Jupiter 

W. 

25  40  26 

9816 

27  25  30 

3819 

99  10  29 

9844 

30  55  24 

9847 

Aldebaran 

E. 

35    9  57 

9487 

33  28  26 

9607 

31  47  23 

9689 

30    6  54 

9669 

Sun 

E. 

69  46    7 

9686 

61     7  59 

9838 

59  29  55 

9641 

57  51  57 

96a 

98 

a  Aquils 

W. 

104     1  53 

8936 

105  97  17 

8967 

106  59  19 

8978 

108  16  56 

8808 

Fomalhaut 

W. 

77  10  41 

9646 

78  50  51 

9618 

80  30  57 

9661 

82  10  59 

1664 

aPegasi 

W. 

57    3  53 

9604 

58  38  16 

9799 

60  19  55 

9781 

61  47  48 

9m 

Jupiter 

W. 

39  38  46 

9808 

41  93  10 

9870 

43    7  28 

9876 

44  51  39 

9880 

Sun 

E. 

49  43  43 

9879 

48    0  96 

9879 

46  99  18 

9885 

44  59  18 

9888 

99 

Fonudhaut 

W. 

90  99  55 

96n 

99    9  91 

9686 

93  48  36 

9808 

95  97  41 

9880 

a  Pegasi 

W. 

69  44  39 

9T47 

71  90  17 

97a 

79  55  57 

17a 

74  31  37 

17a 

Jupiter 

W. 

53  30  44 

9406 

55  14  10 

9418 

56  57  96 

9419 

58  40  33 

9488 

Sun 

E. 

36  49  53 

am 

35  14    0 

9746 

33  38  20 

9747 

39    9  56 

1N8 

XVIII. 
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GEEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

i4 

11 

Star's  Nan 
aad 

» 

Midnight. 

P.L. 

of 

XVJi. 

P.L. 
of 

XVIIPi^ 

P.L. 
of 

XXIh. 

P.L. 
or 

Podtkm. 

IMlt 

Dur, 

Dur 

DIS. 

O       1         « 

O       1        « 

O       1        w 

O        1          N 

81 

Spica 

W. 

113  85    5 

9M0 

115  10    6 

9887 

116  55  18 

3888 

118  40  83 

9880 

ADtares 

W. 

67  31  34 

9S88 

60  16  38 

3838 

71     1  40 

3890 

73  47    6 

9890 

aPegasi 

E. 

48  45  16 

S144 

41  18    0 

8108 

30  51  40 

8960 

38  86  50 

8349 

Jupiter 

E. 

51  31  10 

ma 

40  46  55 

9807 

48    8  33 

3809 

46  18    4 

9866 

a  Arietit 

E. 

81     6  87 

m» 

70  88  37 

3880 

77  38  41 

3889 

75  54  40 

9870 

^ 

Aldebann 

E. 

111  35    4 

MOO 

100  51  80 

38ai 

108    7  46 

3860 

106  83  55 

3804 

99 

ADtires 

W. 

81  34  58 

9M0 

83  80  38 

3800 

85    6  80 

3804 

86  58  83 

9801 

Japiter 
a  Arietis 

E. 

37  34  17 

9S43 

35  40  10 

3880 

34    4  17 

3887 

38  10  18 

9886 

E. 

67  13  38 

3968 

65  80  18 

9807 

63  44  56 

3866 

63    0  33 

9360 

Aldebaran 

E. 

97  43    5 

aM4 

05  58  30 

3801 

04  14    8 

9866 

08  80  33 

9860 

Son 

E. 

181  56  86 

9619 

180  18  15 

3090 

118  40    0 

9090 

117     1  41 

9098 

83 

Antares 

W. 

95  48  43 

9991 

07  88  55 

3901 

00  15    8 

3960 

101     1  83 

3960 

a  Aquils 

W. 

53    8  88 

1740 

54  84  86 

8081 

55  41  33 

8099 

56  50  44 

8666 

a  Arietis 

E. 

53  18  46 

9r79 

51  34  30 

3874 

40  50  10 

3878 

48    6  13 

9869 

Aldebaran 

E. 

83  45  53 

3847 

88     1     3 

3840 

80  10  13 

3840 

78  31   18 

9340 

Sun 

E. 

108  49    9 

9019 

107  10  30 

3010 

105  31  48 

3006 

103  53    4 

9007 

84 

Antares 

W. 

109  58  56 

39Sft 

111  30  17 

3960 

113  35  30 

9964 

115  18     1 

9968 

a  Aquile 

W. 

63  43  56 

3800 

05    6  58 

8800 

66  30  35 

8801 

67  54  45 

8970 

a  Arietis 

E. 

39  87  38 

9117 

37  44  81 

9498 

36     1  85 

9440 

34  18  47 

9464 

Aldebaran 

E. 

69  46  58 

3S48 

68    8    8 

9880 

66  17  31 

9859 

64  38  37 

9864 

Sun 

E. 

05  39    4 

9004 

04    0  14 

9O0O 

08  81  33 

9003 

00  48  33 

9004 

85 

a  Aqai1» 

W. 

75    8    3 

S186 

76  88  30 

8178 

77  55  18 

8109 

70  88     7 

8168 

Fomalhaat 

W. 

44    7  38 

9700 

45  44    8 

9084 

47  31     3 

9068 

48  58  33 

9046 

a  Arietis 

E. 

85  58  18 

9066 

84  13    3 

9037 

33  34  45 

9069 

30  57  41 

9780 

Aldebaran 

E. 

55  49  53 

9S7I 

54     5  36 

9870 

58  31  35 

9880 

50  37  33 

9397 

Sun 

E. 

88  88  88 

9807 

80  40  48 

9006 

70  10  58 

9010 

77  33  16 

9011 

36 

a  Aqails 

W. 

86  38  40 

sua 

88    0  10 

8189 

80  33  50 

8184 

01     1  18 

8186 

Fomalhaat 

W. 

57  11  10 

9061 

58  50  40 

9574 

60  30  11 

9600 

68    0  58 

9000 

a  Pegasi 

W. 

38  54     5 

8906 

40  30    7 

8146 

41  47  31 

8001 

43  15  43 

8048 

Aldebaran 

E. 

41  50  38 

9490 

40  16  45 

9441 

38  34    8 

9466 

36  51  51 

9471 

Sun 

E. 

60  10  88 

9099 

67  40  57 

9096 

66     8  36 

9039 

64  84  30 

9081 

87 

a  A(|ail0 

W. 

08  17    5 

•177 

00  43  48 

8180 

101  10    4 

8904 

103  36     8 

8990 

Fomalhaat 

W. 

70  80  55 

9040 

73  10    6 

9644 

73  50  17 

9643 

75  30  30 

9646 

aPegasi 

W. 

50  50    4 

98m 

58  38  53 

9656 

53  56    8 

9686 

55  80  50 

9810 

Japiter 

W. 

38  40  15 

3U0 

34  35     1 

9866 

36    0  41 

9866 

37  54  16 

9869 

Aldebaran 

E. 

88  37     8 

9000 

86  47  53 

90» 

85    0  37 

9077 

33  33  36 

9731 

Sun 

E. 

56  14    4 

9001 

54  36  18 

9066 

58  58  30 

9001 

51  81     7 

9007 

88 

a  Aqails 

W. 

100  41     5 

8899 

111    4  43 

8868 

118  87  48 

8800 

113  50  17 

8498 

Fomalhaat 

W. 

83  50  57 

9M0 

85  30  40 

9661 

87  10  37 

9666 

88  50  80 

9671 

a  Pegasi 

W. 

63  38  54 

9768 

64  58  10 

3767 

66  33  34 

9763 

68    0    4 

9749 

Japiter 

W. 

46  35  43 

9884 

48  10  40 

9800 

50    3  30 

3896 

51  47  11 

3401 

Sun 

E. 

43  15  88 

9700 

41  38  48 

9707 

40    3  18 

9716 

38  36    0 

9795 

80 

Fomalhaat 

W. 

07    6  36 

9008 

08  45  30 

9018 

100  83  51 

9097 

108    8    0 

9088 

aPegasi 

W. 

76    7  17 

9747 

77  48  54 

9761 

70  18  36 

9766 

80  53  53 

9700 

Japiter 

W. 

60  83  31 

9488 

68    6  10 

9440 

63  48  57 

9447 

65  31  85 

9460 

Sun 

E. 

30  87  48 

9704 

88  58  50 

97S6 

87  18  80 

9816 

35  44  80 

9881 
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AT  GREENWICH  APPARENT  NOON. 

Slderaal 

i 

's 
1 

1 

1 

THE  SUN'S 

Time 
of  the 
Semidi- 
•meter 
pawing 

the 
Herid- 

iao. 

EqoatSonof 

Time, 

tobe 

added  io 

Apparent 

Time, 

Difl: 

for 

Ihonr. 

Appartnt 

DULibr 
Ibour. 

Apparent 
Declination. 

VULtor 
Ihoar. 

10.47 

Semi, 
diameter. 

Tues. 

1 

h.     m.      e. 

6  42  26.58 

0. 

10.S40 

N.^    6    4.8 

15  46.08 

^.76 

m.     0. 

3  32.56 

e. 
0.483 

Wed. 

2 

6  46  34.62 

10.829 

23     1  41.0 

11.48 

15  46.07 

68.72 

3  44.01 

0.472 

Thur. 

3 

6  50  42.39 

10.316 

22  56  53.1 

12.48 

15  46.08 

68.67 

3  55.19 

0.459 

Fri. 

4 

6  54  49.86 

10.803 

22  51  41.2 

13.48 

15  46.09 

68.63 

4    6.07 

0.447 

Sat 

5 

6  58  57.00 

10.289 

22  46    5.4 

14.47 

15  46.11 

68.58 

4  16.63 

0.438 

Sun. 

6 

7    8    3.75 

10.278 

22  40    5.7 

16.47 

15  46.13 

68.53 

4  26.80 

0.418 

Mod. 

7 

7    7  10.14 

10.267 

22  33  42.5 

16.46 

15  46.16 

68.48 

4  36.60 

0.401 

Tues. 

8 

7  11  16.18 

10.240 

22  26  55.9 

17.42 

15  46.19 

68.44 

4  46.01 

0.384 

Wed. 

9 

7  15  21.71 

10.223 

22  19  46.1 

18.88 

15  46.22 

68.40 

4  55.00 

0.366 

Thur. 

10 

7  19  26.86 

10.205 

22  12  13.2 

19.38 

15  46.26 

68.34 

5    3.58 

0.348 

Fri. 

11 

7  23  31.54 

10.186 

22    4  17.2 

20.29 

15  46.30 

68.27 

5  11.68 

0.329 

Sat 

12 

7  27  35.77 

10.166 

21  55  58.6 

21.23 

15  46.36 

68.20 

5  19.33 

0.310 

Sun. 

13 

7  31  39.53 

10.145 

21  47  17.5 

22.17 

15  46.41 

68.14 

5  26.51 

0.289 

Mod. 

14 

7  35  42.77 

10.124 

21  38  14.2 

28.09 

15  46.46 

68.07 

5  33.19 

0.267 

Tues. 

15 

7  39  45.52 

10.108 

21  28  48.9 

24.01 

15  46.52 

68.00 

5  39.35 

0.246 

Wed. 

16 

7  43  47.74 

10.082 

21  19     1.7 

24.91 

15  46.59 

67.93 

5  45.00 

0.225 

Thur. 

17 

7  47  49.45 

10.060 

21     8  52.7 

26.81 

15  46.67 

67.86 

5  50.13 

0.204 

Fri. 

18 

7  51  50.63 

10.088 

20  58  22.2 

26.69 

15  46.74 

67.78 

5  54.75 

0.182 

Sat 

19 

7  55  51.28 

10.015 

20  47  30.6 

27.68 

15  46.81 

67.70 

5  58.81 

0.159 

Sun, 

20 

7  59  51.39 

9.993 

20  36  17.8 

28.45 

15  46.89 

67.63 

6    2.36 

0.136 

Mod. 

21 

8    3  50.96 

9.970 

20  24  44.4 

29.32 

15  46.97 

67.55 

6    5.36 

0.112 

Tues. 

22 

8    7  49.96 

9.948 

20  12  50.4 

80.16 

15  47.04 

67.47 

6    7.79 

0.089 

Wed. 

23 

8  11  48.40 

9.924 

20    0  36.0 

81.01 

15  47.13 

67.39 

6    9.68 

0.065 

Thur. 

24 

8  15  46.30 

9.901 

19  48     1.5 

81.84 

15  47.22 

67.31 

6  11.01 

0.043 

Fri. 

25 

8  19  43.63 

9.878 

19  35    7.3 

82.67 

15  47.31 

67.22 

6  11.78 

0.019 

Sat 

26 

8  23  40.38 

9.864 

19  21  53.4 

88.47 

15  47.40 

67.14 

6  11.98 

0.004 

Sun. 

27 

8  27  36.55 

9.880 

19    8  20.2 

84.28 

15  47.50 

67.05 

6  11.59 

0.028 

Mod. 

28 

8  31  32.18 

9.806 

18  54  27.9 

86.06 

15  47.61 

66.95 

6  10.66 

0.052 

Tues. 

29 

8  35  27.18 

9.780 

18  40  16.8 

85.85 

15  47.72 

66.86 

6    9.11 

0.076 

Wed, 

30 

8  89  21.58 

9.756 

18  25  47.1 

86.60 

15  47.83 

66.77 

6    6.97 

0.101 

Thur. 

31 

8  43  15.39 

9.780 

18  10  59.4 

87.86 

15  47.95 

66.69 

6    4.22 

0.125 

Fri. 

32 

8  47    8.59 

9.706 

N.17  55  53.7 

88.10 

15  48.09 

66.60 

6    0.88 

0.151 

Hon. 

—  IflMii  Tim*  of  the  SemkUami 

Bter  pewing  may  be  Ibimd  bj 

mibtnMi«ln«0«.18firom  the  SideraJ  Time.                1 
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AT  GREENWICH  MEAN 

NOON. 

THE  SUN'S 

i 

1 

1 

Xqnatkmor 

TIma, 

tab* 

nbtmcttd 

jTOtlt 

Mean 
Tinu, 

DIS. 

fbr 

Iboar. 

Sldanal 
Hum. 

•  Apparent 
Right  Awenakm. 

DULfor 
Iboor. 

Apparmt 
Dwttnatton. 

DULfor 
Ihoar. 

Tues. 
Wed. 
Thur. 

1 
2 
3 

h.     m.     a. 

6  42  25.97 
6  46  33.98 
6  50  41.71 

10.840 
10.829 
10.816 

Ni3    '6    '5.4 
23     1  41.7 
23  56  58.9 

10.47 
11.48 
12.48 

m.      t. 

3  32.52 
8  43.97 
8  55.15 

a. 

0.488 
0.472 
0.450 

h.     m.     a. 

6  38  53.45 
6  42  50.01 
6  46  46.56 

Fri. 
Sat 

Sun. 

4 
5 
6 

6  54  49.15 

6  58  56.27 

7  3    3.00 

10.808 
10.289 
10.278 

23  51  ^.1 
22  46    6.4 
22  40    6.8 

18.48 
14.47 
15.47 

4    6.03 
4  16.59 
4  26.76 

0.447 
0.438 
0.418 

6  50  43.12 
6  54  39.68 
6  58  36.24 

Ill 

7 
8 
9 

7    7    9.86 
7  11  15.32 
7  15  20.88 

10.257 
10.240 
10.228 

22  33  43.7 

22  26  57.2 

23  19  47.5 

16.46 
17.42 
18.88 

4  36.56 
4  45.97 
4  54.96 

0.401 
0.884 
0.866 

7    2  32.80 
7    6  29.35 
7  10  25.92 

Thar. 

Fri. 

Sat 

10 
11 
12 

7  19  26.01 
7  23  30.67 
7  27  34.88 

10.206 
10.186 
10.166 

22  12  14.7 
22    4  18.9 
21  56    a4 

19.88 
20.29 
21.28 

6    3.54 
5  11.64 
5  19.29 

0.848 
0.329 
0.810 

7  14  22.47 
7  18  19.03 
7  22  15.59 

Sm. 
Mon. 
Tues. 

13 
14 
15 

7  31  38.62 
7  35  41.85 
7  39  44.58 

10.145 
10.124 
10.103 

21  47  19.4 
21  38  16.2 
21  28  51.0 

22.17 
28.09 
24.01 

6  26.47 
5  33.15 
5  39.32 

0.289 
0.267 
0.246 

7  26  12.15 
7  30    8.70 
7  34     5.26 

Wed. 
Thur. 
Fri. 

16 
17 
18 

7  43  46.79 

7  47  48.48 
7  51  49.65 

10.082 
10.060 
10.038 

21  19     3.9 
21     8  55.0 
20  58  24.7 

24.91 
25.81 
26.69 

5  44.97 
5  50.10 
5  54.72 

0.225 
0.204 
0.182 

7  38     1.82 
7  41  58.38 
7  45  54.93 

Sat. 
Sim. 
Mon. 

19 
20 
21 

7  55  50.29 

7  59  50.39 

8  3  49.95 

10.015 
9.993 
9.970 

20  47  33.2 
20  36  20.6 
20  24  47.3 

27.58 
28.45 
29.82 

5  58.79 

6  2.34 
6    5.34 

0.159 
0.186 
0.112 

7  49  51.50 
7  53  48.05 
7  57  44.gl 

Ill 

22 
23 
24 

8     7  48.94 
8  11  47.38 
8  15  45.28 

9.948 
9.924 
9.901 

20  12  53.4 
20    0  39.1 
19  48    4.7 

80.16 
81.01 
81.84 

6    7.77 
6    9.66 
6  11.00 

0.089 
0.065 
0.048 

8     1  41.17 
8    5  37.72 
8    9  34.28 

Fri. 
Sat. 
Sun. 

25 
26 
27 

8  19  42.61 
8  23  39.37 
8  27  35.54 

9.878 
9.854 
9.880 

19  85  10.5 
19  21  56.7 
19    8  23.6 

82.67 
88.47 
84.28 

6  11.77 
6  11.98 
6  11.59 

0.019 
0.004 
0.028 

8  13  30.84 
8  17  27.39 
8  21  23.95 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

8  31  31.17 
8  35  26.18 
8  39  20.59 
8  43  14.41 

9.805 
9.780 
9.755 
9.730 

18  54  31.4 
18  40  20.3 
18  25  50.7 
18  11     3.0 

85.06 
85.85 
86.60 
87.86 

6  10.66 
6    9.11 
6    6.97 
6    4.23 

0.052 
0.076 
0.101 
0.125 

8  25  20.51 
8  29  17.07 
8  33  13.62 
8  37  10.18 

Fri. 

32 

8  47    7.63 

9.706 

N.17  55  57,4 

88.10 

6    0.89 

0.161 

8  41     6.74 

N 

Mm  NooD  nuij  be  usnmed  the 

nme  as  that  fbi 

r  Apparen 

tNoon. 
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AT  GREENWICH  MEAN  NOON. 


THE  SUN^ 


i 


1 
2 
3 

4 

5 


7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


183 
184 
185 

186 
187 
188 

189 
190 
191 

192 
193 
194 

195 
196 
197 

198 
199 
200 

201 
202 
203 

204 
205 
206 

207 
208 
209 

210 
211 
212 

213 
214 


IVw  LONOITUDl. 


O     I    II 

99  45  16.1 

100  42  29.1 

101  39  42.0 

102  36  55.0 

103  34  7.9 

104  81  20.9 

105  28  33.7 

106  25  46.4 

107  22  59.1 

108  20  11.7 

109  17  24.3 

110  14  37.0 

111  11  49.9 

112  9  2.7 

113  6  15.7 

114  3  28.9 

115  0  42.6 

115  57  56.9 

116  55  11.8 

117  52  27.8 

118  49  43.5 

119  47  0.4 

120  44  18.3 

121  41  37.3 

122  88  57.3 

123  36  18.3 

124  83  40.8 

125  31  3.4 

126  28  27.5 

127  25  52.6 

128  23  18.6 

129  20  45.6 


44  56.4 

42  9.2 
39  22.0 

86  34.8 
33  47.5 
31  0.3 

28  12.9 
25  25.4 
22  37.9 

19  50.8 
17  2.7 
14  15.2 

11  28.0 
8  40.6 
5  53.4 

3  6.4 

0  19.9 

57  34.1 

54  48.9 
52  4.2 
49  20.2 

46  37.0 

43  54.7 
41  13.5 

88  33.4 
85  MSI 
88  16.0 

80  88.9 
28  2.9 
25  27.8 

22  53.6 

20  20.4 


DUtlbr 
Ihoor. 


48.08 
48.08 
48.04 

48.04 
48.04 
48.04 

48.08 
48.08 
48.08 

48.08 
48.08 
48.04 

48.04 
48.05 
48.06 

48.07 
48.09 
48.11 

48.18 
48.16 
48.19 

48.88 
48.27 
48.81 

48.86 
48.89 
48.44 

48.48 
48.52 
48.56 

48.60 
48.64 


LATITUDB. 


+6.34 
0.40 
0.42 

0.40 
0.37 
0.30 

0.21 
H-0.11 
—0.02 

0.16 
0.28 
0.40 

0.51 
0.60 
0.66 

0.69 
0.69 
0.66 

0.59 
0.52 
0.42 

0.28 

0.15 

—0.01 

-hO.ll 
0.24 
0.34 

0.48 
0.50 
0.52 

0.51 
-H).49 


LofuUhm 

oftlM 

Radini  Y«etor 

of  tiM 

Ivth. 


0.0072475 
.0072486 
.0072469 

.0072427 
.0072360 
.0072266 

.0072147 
.0072005 
.0071840 

.0071653 
.0071446 
.0071221 

.0070977 
.0070718 
.0070444 

.0070155 
.0069852 
.0069535 

.0069203 
.0068857 
.0068497 

.0068122 
.0067729 
.0067319 

.0066891 
.0066444 
.0065975 

.0065482 
.0064966 
.0064429 

.0063868 
0.0063283 


DHL  for 
Ihoor. 


1.0 
0.2 
1.2 

8.8 
8.8 
4.8 

6.8 
6.8 
7.8 

8.1 

8.8 
9.6 

10.8 
11.1 
11.7 

12.8 
12.9 
18.5 

14.1 
14.7 
16.4 

16.1 
16.8 
17.5 

18.8 
19.2 
20.0 

20.9 
21.9 
22.9 

28.9 
24.9 


of 
8i<tomlQh. 


17  18  15.99 
17  14  20.08 
17  10  24.17 

17  6  28.26 
17  2  32.85 
16  58  36.43 

16  54  40.51 
16  50  44.61 
16  46  48.69 

16  42  52.78 
16  88  56.87 
16  85  0.96 

16  81  5.04 
16  27  9.18 
16  23  13.22 

16  19  17.81 
16  15  21.40 
16  11  25.49 

16  7.29.56 
16  8  83.66 
15  59  87.75 

15  55  41.88 
15  51  45.98 
15  47  50.01 

15  48  54.10 
15  89  58.19 
15  SS    2J28 

15  32  6.37 
15  28  10.47 
15  24  14.54 

15  20  18.64 
15  16  22.73 


KoTt.— X 


to  tiM  Irw  tqolaoz  of  Um  4ftlo,  x'  to  Iht  mmm  tqnlaos  of  Jm.  04. 
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GEEENWICH 

MEAN  TIME. 

THE 

MOON'S 

1 

RXHIPIAMimR. 

HOBIZONTAI 

PARALLAX. 

■9 

AOl. 

NO0B< 

MUnlskt 

Noia. 

DULfor 
Iboor. 

HMol^t. 

DU-flir 
Ihoor. 

DUtfbr 
Ibonr. 

1 
2 
3 

lb  ^.4 
15  35.0 
15  25.1 

15  39.8 
15  30.1 
15  20.1 

S7  SdA 
67    4.9 
56  28.5 

-l.»6 
1.49 
1.52 

67  22.5 
66  46.8 
56  10.3 

-1.44 
1.62 
1^ 

6 

0  11.7 

1  8.0 

Bl. 

2.48 
2.27 

28.5 
0.1 
1.1 

4 
5 
6 

15  15.3 
15    6.3 
14  58.6 

15  10.7 
15    2.2 
14  55.5 

56  52.6 
55  19.5 
54  5L3 

1.45 
1.29 
1.04 

55  35.6 
66    4.6 
54  89.7 

1JI8 
1.18 
0.89 

2    0.2 

2  4d.l 

3  32.1 

2.09 
1.91 
1.T7 

2.1 
3.1 
4.1 

7 
8 
9 

14  52.8 
14  49.3 
14  48.6 

14  50.7 
14  48.6 
14  49.2 

54  30.0 
54  17.3 
54  14.3 

0.72 
-0.83 
■M>.09 

54  22.6 
54  14.6 
54  16.6 

0.68 
-0.12 
■HiM 

4  13.3 
4  52.7 
6  31.6 

1.67 
1.62 
1.68 

5.1 
6.1 
7.1 

10 
11 
12 

14  50.5 

14  55.3 

15  2.7 

14  52.6 

14  58.7 

15  7.2 

54  21.5 
54  39.0 
66    6.1 

0.62 
0.98 
1.81 

54  29.0 

54  51.4 

55  22.8 

0.78 
1.18 
1.47 

6  11.1 

6  62.6 

7  37.1 

1.68 
1.78 
1.92 

8.1 

9.1 

10.1 

13 
14 
15 

15  12.2 
15  23.5 
15  35.6 

15  17.7 
15  29.5 

15  41.8 

55  41.3 

56  22.5 

57  7.1 

140 
1.80 
1.88 

66     1.3 
66  44.6 
57  29.7 

1.72 
1.86 
1.87 

.  8  26.7 

9  ia9 

10  16.3 

2.II 

2.30 
2.46 

11.1 
12.1 
13.1 

16 
17 
18 

15  47.8 

15  69.1 

16  8.6 

15  53.6 

16  4.1 
16  12.5 

57  51.9 

58  33.6 

59  a4 

1.82 
1.61 
1.2T 

58  18.8 

58  62.0 

59  22.5 

1.78 
1.46 
1.07 

11  16.3 

12  16.5 

13  14.6 

2.63 
2.48 
2.86 

14.1 
15.1 
16.1 

19 
20 

21 

16  15.6 
16  19.6 
16  20.6 

16  18.0 
16  20.6 
16  20.1 

59  34.0 
59  48.6 
59  52.8 

0.84 
+0.88 
-0.06 

59  42.7 
59  51.8 
59  50.4 

0.61 
-M>.I5 
-0.26 

14  9.5 
16     1.3 

15  50.7 

2.22 
2.10 
2.02 

17.1 
18.1 
19.1 

22 
23 
24 

16  ia9 
16  15.0 
16    9.5 

16  17.2 
16  12.4 
16    6.3 

59  46.1 
59  31.8 
59  11.6 

0.44 
0.78 
0.98 

59  39.8 
59  22.3 
58  69.9 

0.60 
0.84 
1.00 

16  39.0 

17  27.7 

18  18.0 

2.01 
2.05 
2.14 

20.1 
21.1 
22.1 

25 
26 
27 

16    2.9 
15  65.7 
15  47.9 

15  69.4 
15  51.9 
15  43.9 

58  47.5 
58  20.7 
57  52.1 

1.06 
1.16 
1.22 

58  34.4 
68    6.6 
67  87.3 

1.12 
1.19 
1.26 

19  10.9 

20  6.6 

21  4.4 

2.25 
2.87 
a.44 

28.1 
24.1 
25.1 

28 
29 
30 
31 

15  39.7 
15  31.3 
15  22.8 
15  14.5 

15  35.5 

16  27.1 
15  18.6 
15  10.5 

57  22,2 
66  51.3 
56  20.2 
55  49.7 

1.27 
1.80 
1.29 
1.24 

57    6.8 
56  35.7 
66    4.8 
65  35.0 

1.29 
IJtO 
1.27 
1.20 

22    2.7 

22  59.8 

23  52^ 

6 

2.42 
2.29 
2.12 

26.1 
27.1 
28.1 
29.1 

32 

15    6.7 

15    3.0 

55  20.8 

-1.15 

55    7.8 

-1.08 

0  41.8 

1.97 

0.6 

15 
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GREENWICH    MR\N    TIME.                                           | 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AMndon. 

DIff. 
forlm. 

DMlinatton. 

Wff. 
forlm. 

Hoar 

WIT. 
forlm. 

DmUimUoo. 

Dur.    1 

f^lm.l 

1 

TUESDAY   1. 

THURSDAY  8. 

b.    m.    t. 

■. 

O       1       « 

« 

h.  m.   ■. 

t. 

o      1      n 

« 

0 

5  53  33.33 

3.A46S 

N.98    5    6.9 

1411 

0 

7  59  20.32 

94508 

N.96    9  17.0 

•401 

1 

5  56    6.09 

9.ft4M 

28    6  32.2 

1404 

1 

7  54  41.51 

34600 

95  55  54.8 

C480 

2 

5  58  38.70 

3.ft44A 

28    7  46.9 

1.157 

9 

7  57    2.32 

34487 

95  49  94.4 

0474 

3 

6     1  11.43 

3.504 

28    8  51.0 

0480 

3 

7  59  99.75 

34873 

25  42  45.9 

0.700 

4 

6    3  44.00 

3.5439 

98    9  44.5 

0409 

4 

8     1  49.78 

34804 

95  35  59.3 

0448 

5 

6    6  16.49 

3.5406 

98  10  97.3 

0425 

5 

8    4    9.40 

34380 

25  29    4.7 

0470 

6 

6    8  48.89 

3.fiS99 

98  10  59.5 

0.441 

6 

8    6  21.61 

34100 

95  99    9.9 

1.101 

7 

6  11  91.19 

3.5875 

28  11  91.0 

0.371 

7 

8    8  40.42 

34109 

95  14  51.9 

1.3U 

8 

6  13  53.39 

3.6157 

98  11  32.0 

0400 

8 

S  10  58.86 

34085 

25    7  34.0 

1499 

9 

6  16  25.48 

Mm 

28  11  32.5 

0479 

9 

8  13  16.87 

34007 

95    0    8.5 

14B6 

10 

6  18  57.44 

3.5tl6 

28  11  22.5 

0454 

10 

8  15  34.47 

34800 

94  59  35.4 

1418 

11 

6  21  29.27 

%9m 

28  11    2.0 

0.490 

11 

8  17  51.66 

8.9681 

94  44  54.8 

1.781 

13 

6  24    0.96 

3.5905 

28  10  31.0 

O40S 

19 

8  20    8.44 

34f709 

94  37    6.9 

1460 

13 

6  26  39.49 

3.5943 

28    9  49.6 

0.777 

13 

8  22  24.81 

3.3000 

94  99  11.7 

1480 

14 

6  29    3.86 

3.5914 

98    8  57.8 

0410 

14 

8  24  40.76 

3.9094 

94  91    9.3 

Mm 

15 

6  31  35.06 

3.5185 

98    7  55.6 

1.189 

15 

8  26  56.30 

34665 

24  19  59.8 

8.311 

16 

6  34    6.08 

3.5155 

98    6  43.1 

1.904 

16 

8  29  11.42 

34486 

24    4  43.3 

8488 

17 

6  36  36.99 

3.5134 

98    5  90.3 

1.406 

17 

8  31  26.12 

34414 

93  56  19.8 

8.440 

18 

6  39    7.58 

3.M01 

98    3  47.9 

14M 

18 

8  33^40.39 

3.9844 

23  47  49.4 

64a 

19 

6  41  38.03 

94066 

98    9    3.9 

140O 

19 

8  35  54.24 

34974 

93  39  19.2 

6470 

90 

6  44    8.96 

3.5030 

98    0  10.5 

1474 

90 

8  38    7.68 

3.3901 

23  30  28.3 

8.181 

81 

6  46  38.97 

3.4081 

97  58    7.0 

9.143 

91 

8  40  20.70 

3.3184 

23  21  37.8 

6407 

99 

6  49    8.06 

3.4045 

97  55  53.4 

9410 

39 

8  49  33.30 

3.9054 

23  12  40.7 

0405 

93 

'6  51  37.61 

S.4006 

N.97  53  99.8 

9.47S 

93 

8  44  45.47 

3.1008 

NM    3  37.9 

0>111 

WED 

NESD 

AY  2. 

FI 

IIDAY 

4. 

0 

6  54    6.93 

9.4800 

NJ37  50  56.3 

14U 

0 

8  46  57.91 

8.1099 

NJ39  54  97.4 

•415 

1 

6  56  36.00 

3.48tS 

97  48  19.9 

9400 

1 

8  49    8.53 

3.1858 

99  45  11.4 

•419 

3 

6  59    4.81 

3.4770 

97  45  19.6 

9471 

9 

8  51  19.44 

3.1705 

99  35  49.9 

•491 

3 

7     1  33.35 

3.4754 

27  42  16.4 

9.154 

3 

8  53  99.95 

3.1717 

99  96  90.0 

•419 

4 

7    4     1.62 

3.4588 

27  39    3.4 

5400 

4 

8  55  40.04 

3.1040 

99  16  46.5 

•491 

5 

7    6  99.61 

3.4541 

27  35  40.8 

t.457 

5 

8  57  49.70 

3.1575 

99    7    6.1 

•.191 

6 

7    8  67.31 

3.4603 

27  32    8.6 

S417 

6 

8  59  58.94 

8.1506 

91  57  19.8 

•416 

7 

7  11  24.72 

3.4544 

27  28  26.8 

9.TW 

7 

9    9    7.77 

3.1480 

91  47  97.8 

•4M 

8 

7  13  51.84 

3.4103 

27  24  35.5 

9404 

8 

0    4  16.18 

9.1807 

91  37  30.1 

10496 

9 

7  16  18.65 

3.4443 

97  90  34.8 

4401 

9 

9    6  94.18 

9.1900 

91  97  96.8 

10.101 

10 

7  18  45.15 

3.4500 

97  16  94.6 

4447 

10 

9    8  31.77 

9.1381 

91  17  17.9 

M.t99 

11 

7  21  11.33 

3.45M 

97  19    5.1 

4.409 

11 

9  10  38.95 

9J108 

91    7    3.6 

10408 

19 

7  23  37.18 

3.4«^I 

27    7  36.4 

4455 

19 

0  19  45.79 

9.1004 

90  56  43.9 

10471 

1  13 

7  96    2.71 

3.49in 

27    2  58.5 

4.10(7 

13 

0  14  59.08 

9.1096 

90  46  18.9 

104M 

1  H 

7  28  27.91 

3.4171 

26  58  11.5 

4468 

14 

0  16  58.04 

94060 

90  35  48.6 

10446 

1  1^ 

7  30  59.77 

3.4114 

96  53  15.5 

5408 

15 

9  19    3.60 

94809 

90  95  13.9 

10489 

16 

7  33  17.98 

3.4065 

96  48  10.5 

5.157 

16 

0  91    8.76 

94990 

90  14  39.8 

10.115 

17 

7  35  41.44 

9J807 

96  49  56.6 

5406 

17 

9  93  13.59 

94100 

90    3  47.4 

io.irT 

18 

7  38    5.94 

9.5037 

96  37  33.9 

5.451 

18 

9  95  17.88 

94004 

19  59  57.1 

10436 

19 

7  40  98.68 

94077 

96  39    9.5 

5400 

19 

9  97  91.85 

94090 

19  49    9.0 

I04« 

90 

7  49  51.76 

34816 

96  26  29.4 

5.740 

90 

9  99  95.43 

94654 

19  31    9.1 

11497 

91 

7  45  14.47 

34753 

96  90  33.7 

5469 

91 

9  31  98.69 

94480 

19  19  57.5 

11.115 

99 

7  47  36.80 

34000 

26  14  36.5 

04M 

99 

0  33  31.49 

94485 

19    8  48.3 

11.191 

93 

7  49  58.75 

340^ 

96    8  30.9 

0.109 

93 

0  35  33.84 

94073 

18  57  34.6 

11405 

94 

7  59  20.39 

34003 

NJ26    9  17.0 

0401 

94 

9  37  35.88 

94000 

N.18  46  16.5 

11486 
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GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

inoar. 

Wff. 
for  1  m. 

DUL 
forlm. 

Hour. 

Right  iMMIilOII. 

forlm. 

DeoUiuttoii. 

1 
ibrlm. 

SAl 

'URDA 

lY   5. 

MONDAY  7. 

h.     BL     0. 

■. 

o      1      n 

N 

h.    m.    ■. 

0. 

O       1       • 

M 

0 

9  37  35.88 

&0M6 

N.18  46  16.5 

11.398 

0 

11     8  55.71 

14007 

N.  8  38  33.0 

18.600 

1 

9  39  37.54 

3Un46 

18  34  54.0 

1 1.410 

1 

11  10  43.66 

1.7077 

8  24  56.3 

13493 

9 

9  41  38.89 

S4>l8i 

18  23  97.2 

11.489 

9 

11  12  31.43 

1.7047 

8  11  18.2 

13447 

3 

9  43  39.73 

34)191 

18  11  56.1 

11.609 

3 

11  14  10.02 

1.7017 

7  57  38.7 

18470 

4 

9  45  40.97 

3.0060 

18    0  90.9 

llUi90 

4 

11  16    6.44 

1.7868 

7  43  57.8 

18409 

5 

9  47  40.45 

3.0000 

17  48  41.7 

11.087 

5 

11  17  53.60 

1.7869 

7  30  15.5 

18.714 

6 

9  49  40.97 

I.M40 

17  36  58.5 

11.764 

0 

11  10  40.78 

1.788ft 

7  16  32.0 

18.734 

7 

9  51  39.73 

1.0881 

17  95  11.9 

11430 

7 

11  21  27.71 

1.760O 

7    2  47.4 

13.764 

8 

9  53  38.84 

1.0839 

17  13  90.0 

11489 

8 

11  23  14.40 

1.7784 

6  40     1.6 

13.773 

9 

9  55  37.59 

1.970 

17     1  25.1 

11.M6 

9 

11  25     1.12 

1.7760 

6  35  14.6 

13.709 

10 

9  57  35.99 

1.0700 

16  40  26.5 

13407 

10 

11  26  47.61 

1.T787 

6  21  26.5 

18410 

11 

9  59  34.05 

1.8648 

16  37  94.9 

13466 

11 

11  28  33.06 

1.7714 

6    7  37.4 

18437 

IS 

10     1  31.77 

1.0103 

16  95  18.3 

13.136 

19 

11  30  20.17 

1.7603 

5  53  47.3 

134a 

13 

10    3  99.15 

1.0SI6 

16  13    8.0 

13.186 

13 

11  32    6.25 

1.7670 

5  30  56.3 

13466 

14 

10    5  26.90 

1.8481 

16    0  56.0 

13.94S 

14 

11  33  52.21 

1.7660 

5  26    4.4 

13.879 

15 

10    7  99.99 

1.M96 

15  48  30.7 

19.900 

15 

U  35  38.05 

1.7680 

5  12  11.7 

1348ft 

16 

10    9  19.31 

1.0871 

15  36  20.1 

13464 

16 

11  37  23.77 

1.7611 

4  58  18.2 

13.806 

17 

10  11  15.37 

14816 

15  23  57.2 

13.406 

17 

11  30    0.38 

1.7608 

4  44  23.0 

13411 

16 

10  13  11.10 

10968 

15  11  31.1 

13.461 

18 

11  40  54.80 

1.7676 

4  30  28.8 

13.938 

10 

10  15    6.59 

1«13 

14  50     1.0 

13419 

19 

11  42  40.30 

1.7600 

4  16  33.0 

1348ft 

90 

10  17     1.64 

14109 

14  46  20.6 

13463 

90 

11  44  25.61 

1.7644 

4    2  36.5 

13.046 

91 

10  18  56.46 

1.0111 

14  33  54.3 

13419 

21 

11  46  10.82 

1.7698 

3  48  30.5 

13466 

99 

10  20  50.97 

1.0061 

14  21  16.1 

19461 

29 

11  47  55.05 

1.7614 

3  34  41.0 

13.064 

93 

10  99  45.18 
SD 

UOll 
M)A^ 

N.14    8  35.0 
'  6. 

13.700 

93 

11  40  41.00 
TU 

1.7A01 

ESDA1 

N.  3  20  43.8 
f  8. 

18479 

0 

10  94  39.10 

1.8803 

N.13  55  51.0 

19.766 

0 

11  51  95.06 

1.7486 

N.  3    6  45.9 

13480 

1 

10  26  39.73 

1.8014 

13  43    4.9 

13403 

1 

11  53  10.86 

1.7477 

9  59  46.2 

13487 

9 

10  98  96.07 

1.8887 

13  30  14.7 

13447 

9 

11  54  55.68 

1.7467 

2  38  46.8 

13408 

3 

10  30  19.13 

1.8891 

13  17  99.5 

13401 

3 

11  56  40.45 

1.7467 

2  24  47.0 

13409 

4 

10  39  11.91 

1.877ft 

13    4  97.7 

13484 

4 

11  58  95.16 

1.7447 

2  10  46.0 

14404 

5 

10  34    4.42 

1.87-iO 

19  51  30.4 

1347ft 

5 

19    0    0.81 

1.7438 

1  56  46.5 

14.000 

6 

10  35  56.66 

146&1 

12  38  30.7 

1841ft 

6 

19     1  54.41 

1.7480 

1  42  45.8 

14413 

7 

10  37  48.63 

1.8040 

12  25  28.6 

18.055 

7 

19    3  38.07 

1.7493 

1  28  44.0 

14417 

8 

10  39  40.34 

1.8997 

12  12  24.1 

18406 

8 

12    5  23.40 

1.7416 

1  14  43.8 

14419 

9 

10  41  31.70 

1.89A4 

U  50  17.2 

18.184 

9 

12    7    7.06 

1.7410 

1     0  42.6 

14491 

10 

10  43  22.99 

14519 

11  46    8.0 

18.171 

10 

12    8  52.40 

1.7406 

0  46  41.3 

14499 

11 

10  45  13.94 

14471 

11  32  56.7 

18.907 

11 

12  10  36.82 

1.7401 

0  32  39.0 

14.093 

19 

10  47    4.64 

144S1 

11  10  43.2 

18.343 

19 

12  12  21.22 

1.7898 

0  18  38.5 

14493 

13 

10  48  55.10 

14S01 

11     6  27.6 

i8.9rn 

13 

12  14     5.60 

1.7386 

N.  0    4  37.1 

14493 

14 

10  50  45.33 

14Sft9 

10  53  10.0 

18410 

14 

12  15  40.07 

1.7886 

S.  0    0  24.2 

14499 

15 

10  52  35.33 

14814 

10  30  50.4 

18449 

15 

12  17  34.34 

1.7306 

0  23  25.5 

14490 

16 

10  54  25.10 

143n 

10  26  28.0 

18474 

16 

12  10  18.71 

1.7806 

0  37  26.6 

14417 

17 

10  56  14.65 

14941 

10  13    5.5 

18.40ft 

17 

12  21     3.07 

1.7886 

0  51  27.5 

14413 

18 

10  58    3.09 

14906 

0  50  40.3 

18.48ft 

18 

12  22  47.44 

1.7886 

1    5  28.2 

14400 

19 

10  59  53.12 

14171 

0  46  13.3 

18.466 

19 

12  24  31.82 

1.7808 

1  10  28.6 

14404 

90 

11     1  42.04 

14186 

0  32  44.5 

18.404 

90 

12  26  16.22 

1.7409 

1  33  28.7 

13400 

91 

11    3  30.75 

14103 

0  10  14.0 

13499 

91 

12  28    0.64 

1.7406 

1  47  28.5 

13408 

99 

11     5  19.26 

14068 

0    5  41.0 

13448 

99 

12  20  45.00 

1.7411 

9     1  28.0 

13487 

93 

11     7    7.58 

140S7 

8  52    8.2 

18474 

93 

12  31  20.57 

1.7416 

2  15  27.0 

13.960 

1  ^ 

11     8  55.71 

14007 

N.  8  38  33.0 

18400 

94 

12  33  14.08 

1.7499 

S.  2  20  25.6 

13479 
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VII. 


GREENWICH    MEAN   TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

forliii. 

DHL 
Ibrlm. 

Hoar. 

w 
Bight  AflModon. 

DIff. 
forlm. 

- 

Ibrls.1 

WEDNESDAY  9. 

FRIDAY 

11. 

h.    m.    0. 

t. 

O        1       • 

IT 

h.    m.    ■. 

6. 

O        1        » 

« 

0 

19  33  14.08 

uim 

S.  9  99  95.6 

18.979 

0 

13  59     5.00 

14040 

S.13  18  15.7 

11.784 

1 

19  34  58.63 

1.14» 

9  43  93.7 

18.006 

1 

14    0  57.03 

14804 

13  31     1.4 

11.740 

9 

19  36  43.93 

].74t7 

9  57  91.9 

18.064 

9 

14    9  49.33 

14780 

13  43  44.5 

11488 

3 

19  38  97.88 

1.14M 

3  11  18.9 

16.010 

3 

14    4  41.90 

14106 

13  56  94.9 

19466 

4 

19  40  19.58 

1.14M 

3  95  14.6 

18.064 

4 

14    6  34.75 

14869 

14    9    9.5 

19406 

& 

19  41  57.34 

1.7486 

3  39  10.3 

18.029 

5 

14    8  97.88 

14870 

14  91  37.3 

19468 

6 

19  43  49.16 

1.74f76 

3  53    5.3 

18.810 

6 

14  10  91.30 

14097 

14  34    9.9 

11481 

7 

19  45  97.05 

1.7467 

4    6  59.6 

18.808 

7 

14  19  15.01 

14077 

14  46  38.9 

19.468 

8 

19  47  19.01 

1.7100 

4  90  53.1 

18.886 

8 

14  14    9.09 

14097 

14  59    4.9 

11408 

0 

19  48  57.05 

1.76I4 

4  34  45.8 

18.879 

9 

14  16    3.33 

14078 

15  11  97.9 

11481 

10 

19  50  49.18 

1.7M0 

4  48  37.7 

18.808 

10 

14  17  57.95 

14190 

15  93  47.1 

11486 

11 

19  59  97.40 

1.7i44 

5    9  98.7 

18.818 

11 

14  19  59.88 

14181 

15  36    3.9 

19498 

19 

19  54  19.71 

i.7aao 

6  16  18.8 
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6  56    9.58 

S44fl 

27  51  33.4 

9.866 

8 

8  47  34.95 

9.1763 

22  48  20.2 

9J16 

9 

6  58  36.23 

9.U91 

27  48  36.7 

8.095 

9 

8  49  45.26 

9.1867 

22  38  58.1 

0.419 

10 

7    1    2.64 

9.4881 

27  45  30.4 

8.184 

10 

8  51  55.18 

9.1699 

22  29  29.9 

0J91 

U 

7    3  28.79 

%4Mm 

27  42  14.6 

8.843 

11 

8  54    4.72 

9.1607 

22  19  55.6 

0.899 

12 

7    5  54.70 

%mi 

27  38  49.3 

8.499 

12 

8  56  13.87 

9.1499 

22  10  15.3 

9.791 

13 

7    8  90.36 

14908 

27  35  14.6 

8.896 

13 

8  58  22.63 

9.1497 

22    0  29.1 

8L810 

14 

7  10  45.75 

9.490O 

27  31  30.6 

8.811 

14 

9    0  31.00 

9.1868 

21  50  37.0 

9J18 

15 

7  13  10.87 

9.4184 

27  27  37.3 

8.965 

15 

9    2  38.97 

9.1999 

21  40  39.1 

10^19 

16 

7  15  35.72 

9.4118 

27  23  34.8 

4.118 

16 

9    4  46.57 

9.1934 

21  30  35.4 

10.107 

17 

7  18    0.29 

9.4079 

27  19  23.1 

4.971 

17 

9    6  53.78 

9.1169 

21  20  26.1 

10.900 

18 

7  20  24.58 

9.4034 

27  15    2.3 

4.498 

18 

9    9    0.60 

9.1104 

21  10  11.3 

10.993 

19 

7  22  48.58 

9.8975 

27  10  32.5 

4.674 

19 

9  11     7.03 

9.1040 

20  59  51.0 

10.888 

20 

7  25  12.28 

9.aOM 

27    5  53.6 

4.793 

20 

9  13  13.08 

Mm 

20  49  25.3 

10.478 

21 

7  27  35.68 

9.867ft 

27     1     5.7 

4.871 

21 

9  15  18.75 

9^14 

20  38  54.2 

10.681 

22 

7  29  58.78 

%mn 

26  56    9.0 

64)18 

22 

9  17  24.05 

94»51 

20  28  17.9 

10.8C7 

23 

7  32  21.56 

9.8770 

NJ26  51    3.5 

6.185 

23 

9  19  28.97 

94788 

Nj^O  17  36.5 

10.719 

WEDl 

^ESD^ 

^Y   30. 

FRIDAY 

\  AU( 

5UST   1. 

0 

7  34  44.02 
7  37    6.16 
7  39  27.98 

9.8717 

NJ36  45  49.2 
26  40  26.2 
26  34  54.6 

iw8]| 

0| 

9  91  33.511 

9X798| 

Nj30    6  50.0| 

10.818 

1 
S 

9J868 
9.8800 

6.4i6 

6.887 

3 

7  41  49.47 

9.8568 

26  29  14.5 

8.789 

4 

7  44  10.62 

9.8497 

26  23  25.9 

6.880 

5 

6 

7  46  31.43 
7  48  51.90 

9.8440 
9.888S 

26  17  28.9 
26  11  23.5 

8.090 
6.150 

PHASES  i 

OP  TI 

IE  MOON. 

7 
8 

7  51  12.03 
7  53  31,81 

9J8M 

9.8967 

26    5    9.8 
25  58  47.9 

8.997 
6.483 

9 

7  55  51.24 

9-8908 

25  52  17.8 

8.568 

Bar.     b.    m. 

10 

7  58  10.31 

9.8148 

25  45  39.7 

6.701 

#  New  Moo 

D,      . 

.        1     21  30. 

6 

11 

8    0  29.02 

941066 

25  38  53.7 

8^3 

J)  First  Qua 

Tier, 

.       9     19  22. 

2 

12 

8    2  47.37 

9.8098 

25  31  59.8 

64163 

O  Full  Moo 

n,     . 

.     17       9  31. 

9 

13 

8    5    5.36 

9.9967 

25  24  58.1 

7.098 

C  Last  Quai 

rter, . 

.     94       3    2. 

1 

14 

8    7  22.98 

9.9905 

25  17  48.6 

7.939 

#  New  Moo 

n,     . 

.31      9    8. 

6 

15 
16 
17 

8    9  40.23 
8  11  57.10 
8  14  13.59 

9.9843 
9.9780 
9.9718 

•  25  10  31.5 
25    3    6.8 
24  55  34.5 

7.849 
7.475 
7.800 

18 
19 
20 

8  16  29.71 
8  18  45.45 
8  21    0.81 

9.9655 
9.9002 
9.9538 

24  47  54.7 
24  40    7.6 
24  32  13.2 

7.794 
7*846 
7.967 

C  Apogee, 
C  Perigee, 

•  • 

•  • 

.   .  ^'  is! 

.     .    SO    20. 

9 
6 

21 

8  23  15.79 

9.9484 

24  24  11.6 

8.087 

22 

8  25  30.38 

9.9809 

24  16    2.8 

8.905 

23 

8  27  44.58 

9.9836 

24    7  47.0 

8.393 

24 

8  29  58.40 

9.9971 

N53  59  24.2 

8.487 

j__— 

16 
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XIII. 


GRKENWICH  MEAT^  TIME. 

LUNAR  DISTANCES. 

it 

Btar'i  Xuna 

PL. 

P.L. 

P.L 

P.L.  i 

and 

Noon. 

of 

nih. 

of 

Vlh. 

of 

rx>. 

of       i 

'^ 

PoAitkm. 

PiA 

i>ifl: 

DUL 

DUL     > 

O        1          N 

O        1         II 

O        1          II 

O       1         » 

4 

SCN 

W. 

25  47  14 

9it» 

27  13  16 

8911 

28  39  12 

8919 

30    4  69 

81W    1 

Mars 

E. 

68  33  56 

7899 

67    2  27 

98M 

65  31  14 

9866 

64     0  17 

98n 

Spies 

E. 

74    6  20 

97U 

72  31  32 

9787 

70  57    0 

9008 

69  22  43 

9811 

Antares 

E. 

190    0  13 

9tm 

118  25  22 

9706 

116  50  47 

9800 

116  16  27 

9618 

6 

Sun 

W. 

37  11  41 

S96B 

38  36  30 

wm 

40     1     9 

8987 

41  96  36 

8985 

Mars 

E. 

56  29  23 

a036 

64  59  57 

8040 

53  30  45 

8000 

52     1  47 

8079 

Spica 

E. 

61  35     7 

3877 

60    9  19 

9888 

58  29  46 

9800 

56  67  27 

9618 

Antares 

E. 

107  28  36 

QB76 

105  55  46 

9880 

104  23    9 

9887 

102  60  46 

9807 

6 

Sun 

W. 

48  25  13 

SMI 

49  48  37 

ssao 

61  11  51 

8896 

62  34  67 

8888 

Mars 

E. 

44  40  17 

am 

43  12  36 

81S8 

41  45     7 

8148 

40  17  49 

8189 

Spica 

E. 

49  19    8 

9000 

47  48     5 

9008 

46  17  13 

9876 

44  46  33 

9887 

Antares 

E. 

95  12    6 

99i7 

93  40  59 

9806 

92  10    2 

9878 

90  39  16 

9889 

7 

Sun 

W. 

59  28    5 

8409 

60  50  19 

aioo 

62  12  26 

8115 

63  34  26 

8490 

Regulus 

W. 

17  13  57 

8100 

18  41  59 

8101 

20  to    8 

8000 

2!  38  22 

8084 

Mars 

E. 

33    3  54 

8101 

31  37  34 

8188 

30  11  22 

8904 

28  46  17 

8918 

Spica 

E. 

37  15  47 

9im 

35  46     5 

8011 

34  16  31 

8086 

32  47    6 

8044 

Antares 

E. 

83     7  57 

8010 

81  38    8 

8095 

80    8  26 

8000 

78  38  61 

8088 

8 

Sun 

W. 

70  23    6 

8441 

71  44  36 

8418 

73    6    4 

8440 

74  27  29 

844T 

Regulns 

W. 

29    0     1 

8001 

30  28  22 

8001 

31  56  43 

8001 

33  26    4 

8001 

Spica 

E. 

25  21  43 

8070 

23  52  57 

8074 

22  24  16 

8079 

20  66  41 

8084 

Antares 

E. 

71   12  31 

8067 

69  43  28 

8080 

68  14  29 

8008 

66  46  34 

8085 

a  Aquils 

E. 

117  11  39 

4146 

116     2  30 

4181 

114  52  58 

4107 

113  43    3 

4005 

9 

Sun 

W. 

81   14  12 

8480 

82  35  32 

8448 

83  56  64 

8447 

86  18  17 

84tt 

Rej^ilas 

W. 

40  47    0 

8000 

42  15  27 

8064 

43  43  66 

8001 

45  19  29 

8079 

Antares 

E. 

59  21  22 

8007 

57  52  32 

8000 

66  23  41 

8005 

64  64  49 

8085 

a  Aquil» 

E. 

107  48  35 

8000 

106  36  51 

8878 

105  94  6! 

8804 

104  19  36 

8851 

10 

Sun 

W. 

92    6    0 

8477 

93  27  46 

8498 

94  49  37 

8416 

96  11  36 

8410 

Regulos 

W. 

52  36  11 

80M 

54     5  1! 

8084 

65  34  17 

8046 

67     3  30 

8849 

Antares 

E. 

47  29  42 

8047 

46    0  27 

8049 

44  31     6 

8087 

43     1  39 

8881 

a  Aquils 

E. 

98    8  13 

8888 

96  54  46 

8888 

96  41     9 

8878 

94  97  92 

8084 

11 

Sun 

W. 

103    3  18 

8878 

104  96    5 

8804 

105  49    3 

8855 

107  19  11 

8845 

Regulns 

W. 

64  31  39 

8000 

66     1  46 

9887 

67  39     3 

9889 

69    9  31 

9818 

Antares 

E. 

35  39  30 

8987 

34    9  13 

9808 

39  31  45 

9860 

31     1     7 

9871 

a  Aquils 

E. 

88  16  17 

8885 

87     1  41 

8618 

85  46  68 

8614 

84  39  10 

8818 

Fomalhaut 

E. 

116  54  25 

8848 

115  29  13 

8984 

114     3  44 

8990 

119  37  68 

8104 

19 

Sun 

W. 

114  10  50 

8»1 

115  35  12 

8978 

116  69  48 

8987 

118  24  38 

8688 

Regulos 

W. 

76  37  58 

889i 

78    9  45 

9818 

79  41  47 

9001 

81   14    4 

tm 

Mars 

W. 

24  17  57 

8080 

25  46  12 

8089 

97  14  43 

8070 

28  43  99 

8008 

Spica 

W. 

22  34  55 

908S 

94     6  33 

9818 

25  38  28 

9606 

27  10  40 

98N 

AnUres 

E. 

93  94  57 

8890 

21  53    4 

9800 

90  20  66 

9we 

18  48  34 

9807 

a  Aquils 

E. 

78  17  11 

fTM 

77    9    3 

8784 

76  46  65 

8784 

74  31  47 

8785 

Fomalhaut 

E. 

105  24  49 

8188 

103  67  20 

8118 

102  29  33 

8106 

101     1  29 

8081 

a  Pegasi 

E. 

125  27  10 

8411 

194    5    6 

8888 

199  49  30 

8855 

191  19  29 

W7 

13 

Sun 

W. 

125  39  41 

8187 

196  69    6 

8n8 

198  96  48 

8158 

199  69  46 

8145 

Regnliis 

W. 

88  59  22 

9890 

90  33  17 

9811 

99    7  31 

9797 

93  49    3 

9788 

'    .    - 

Mars 

W. 

36  11  15 

9881 

37  41  39 

98n 

39  19  91 

9904 

40  43  91 

9847 
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GREENWICH  MEAN  ' 

riME. 

LUNAB  DISTANCES. 

^1 

Btar>fNaoM 

PL. 

P.L. 

P.L 

P.L. 

and 

Midnight. 

of 

XVh. 

of 

xvnpi- 

of 

XXP». 

of 

Podtioa 

Difl: 

DUL 

Diff. 

DUL 

4 

Sun 

W. 

O        1          N 

31  30  39 

S33i 

O       1        » 

32  56  10 

8941 

O        1          II 

34  21  31 

8900 

o      1       n 
35  46  41 

8960 

Mare 

E. 

63  20  36 

9Q90 

60  59  11 

8001 

59  29    0 

8014 

57  59    4 

8096 

Spica 

E. 

67  48  42 

»» 

66  14  50 

9844 

64  41  25 

9856 

63    8    9 

9866 

Antares 

E. 

113  43  23 

aB80 

112    8  34 

9844 

110  35    0 

9858 

109     1  41 

9864 

6 

Sun 

W. 

49  49  53 

8S06 

44  13  59 

8814 

45  37  54 

8898 

47     1  39 

8889 

Mare 

E. 

50  33    3 

80O 

49    4  33 

8098 

47  36  15 

8104 

46     8  10 

8114 

Spica 

E. 

55  25  21 

»21 

53  53  29 

9931 

52  21  50 

9941 

50  50  23 

9960 

Antaies 

E. 

101  18  36 

S918 

99  46  40 

9998 

98  14  56 

90S8 

96  43  25 

9947 

6 

Sun 

W. 

63  57  52 

1874 

55  20  36 

8881 

56  43  14 

8889 

58    5  43 

8390 

Mare 

E. 

38  50  42 

tl61 

37  23  46 

8168 

35  56  59 

8in 

34  30  22 

8184 

Spica 

E. 

43  16    4 

9990 

41  45  45 

8008 

40  15  36 

8011 

38  45  37 

8018 

Antares 

£. 

89    8  41 

9990 

87  38  16 

9997 

86     8    0 

8005 

84  37  54 

8018 

7 

Sun 

W. 

64  56  20 

8496 

66  18    8 

84» 

67  39  52 

8438 

69     1  31 

8487 

Reguloa 

W. 

23    6  39 

8099 

24  34  58 

8091 

26    3  18 

8091 

27  31  39 

8090 

Mare 

E. 

27  19  20 

8916 

25  53  30 

8991 

24  27  46 

8996 

23    2    8 

8981 

Spica 

E. 

31  17  47 

8060 

29  48  36 

80S6 

28  19  32 

8060 

26  50  34 

8066 

Antares 

£. 

77    9  23 

8049 

75  40    2 

8047 

74  10  47 

8061 

72  41  37 

8054 

8 

Sun 

W. 

75  48  52 

8448 

77  10  13 

8460 

78  31  33 

8451 

79  52  52 

8400 

Repulos 

W. 

34  53  25 

8090 

36  21  47 

8009 

37  50  10 

8088 

39  18  34 

8087 

Spica 

E. 

19  27  12 

808B 

17  58  48 

8088 

16  30  30 

8098 

15    2  18 

8104 

Antares 

E. 

65  16  41 

8006 

63  47  50 

8068 

62  19     1 

8066 

60  50  12 

8067 

a  Aquils 

E. 

112  32  47 

4066 

111  22  10 

4045 

110  11  16 

4098 

109    0    4 

4011 

9 

Sun 

W. 

86  39  43 

8448 

88     1  11 

8489 

89  22  43 

8436 

90  44  19 

8481 

Regains 

W. 

46  41     5 

8076 

48    9  44 

8079 

49  38  28 

8066 

51     7  17 

8064 

Antares 

E. 

53  25  5% 

8000 

51  56  56 

8060 

50  27  56 

8056 

48  58  59 

8069 

a  Aqnils 

fi. 

103    0    8 

8988 

101  47  27 

8996 

100  34  34 

8915 

99  21  29 

8904 

10 

Sun 

W. 

97  33  40 

8404 

98  55  52 

8807 

100  18  12 

8389 

101  40  41 

8889 

Regains 

W. 

58  32  51 

8086 

60    3  20 

8099 

61  31  57 

8099 

63     1  43 

8014 

Antares 

E. 

41  32    5 

8096 

40    2  24 

8010 

38  32  35 

8019 

37    2  37 

8006 

a  Aqnils 

E. 

93  13  25 

8860 

91  59  20 

8848 

90  45    7 

8840 

89  30  46 

8889 

11 

Sun 

W. 

108  35  31 

8S86 

109  59    2 

8395 

111  22  45 

8818 

112  46  41 

8809 

Regnlns 

W. 

70  33  11 

9969 

72    4     3 

9958 

73  35    8 

9947 

75    6  27 

9987 

Antares 

E. 

29  30  18 

9909 

27  59  17 

9951 

26  28    3 

9949 

24  56  37 

9981 

a  Aqnils 

E. 

83  17  18 

8806 

82    2  22 

8601 

80  47  22 

8796 

79  32  18 

8796 

Fomalhaut 

E. 

111  11  54 

8100 

109  45  34 

8176 

108  18  56 

8169 

106  52     1 

8148 

18 

Sun 

W. 

119  49  44 

8941 

121  15     5 

8998 

122  40  41 

8914 

124    6  33 

8901 

Regnlns 

W. 

82  46  35 

9978 

84  19  22 

9866 

85  52  25 

9853 

87  25  45 

9880 

Mare 

W. 

30  12  30 

8046 

31  41  47 

8089 

33  11  20 

8010 

34  41     9 

8006 

Spica 

W. 

28  43     9 

9870 

30  15  55 

9866 

31  48  58 

9859 

33  22  19 

9888 

Antares 

E. 

17  15  58 

9876 

15  43     7 

9868 

14  10     1 

9859 

12  36  40 

9841 

a  Aqnils 

e: 

73  16  40 

8798 

72     1  36 

8809 

70  46  36 

8807 

69  31  41 

8814 

Fomalhant 

E. 

99  33    8 

8076 

98    4  29 

8069 

06  35  33 

8047 

95    6  19 

8014 

aPegasi 

E. 

119  55  42 

8801 

118  31  31 

8976 

117    6  52 

8951 

115  41  43 

8997 

13 

Sun 

W. 

131  20    0 

8180 

132  47  33 

8116 

134  15  23 

8109 

135  43  30 

8066 

Regains 

W. 

95  16  53 

9766 

96  52    3 

9f764 

98  27  31 

9730 

100    3  19 

9794 

Mare 

W. 

42  14  40 

998^? 

43  46  18 

9917 

45  18  15 

9909 

46  50  31 

9687 
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XV. 


GREENWICH    BiEAN 

TIME. 

LUNAR  DISTANCES. 

13 

Sterol  NaoM 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

or 

nih. 

of 

VP». 

of 

IXh. 

or 

Podtkm. 

i>ifl: 

Diff. 

VUL 

SMC. 

Spica 

W. 

O         1           N 

34  55  58 

9894 

O        1          N 

36  99  55 

9800 

O       1         J< 

38    4  11 

2706 

O      1        n 

39  38  46 

97W 

a  Aquils 

E. 

68  16  53 

9891 

67    9  13 

9S33 

65  47  44 

8846 

64  33  28 

8888 

Fomalhaot 

E. 

93  36  48 

9019 

99    6  59 

8006 

90  36  59 

9001 

89    6  28 

9077 

aPe^asi 

E. 

114  16    6 

8904 

119  50    9 

8189 

111  93  31 

8180 

109  56  33 

8188 

14 

Regoltm 

W. 

101  39  27 

9710 

103  15  54 

9606 

104  59  41 

9080 

106  29  48 

9864 

Mars 

W. 

48  93    7 

9079 

49  56     9 

9867 

51  99  16 

9049 

53    2  50 

9896 
9668 

4078 

Spica 

W. 

47  36  39 

9704 

49  13    6 

9600 

50  49  59 

9076 

62  27  13 

a  Aqoils 

E. 

58  96  29 

8967 

57  14  17 

4001 

56     9  38 

4088 

54  51  36 

Fomalhaut 

E. 

81  30    4 

9909 

79  57  56 

9606 

78  95  39 

9861 

76  59  59 

9871 

aPegaai 

E. 

109  35  99 

8087 

101     5  55 

8018 

99  36    4 

9000 

98    5  50 

9981 

Jupiter 

E. 

119  10    5 

9717 

117  33  48 

9709 

115  57  11 

9087 

114  90  13 

9679 

15 

Man 

W. 

60  55  51 

9747 

69  31  99 

9781 

64    7  98 

9716 

65  43  47 

2108 

Spica 

W. 

60  38  36 

9889 

69  17  56 

9607 

63  67  36 

9661 

65  37  38 

9880 

Antares 

W. 

14  44  17 

9086 

16  93  39 

9600 

18    3  10 

9663 

19  43    9 

9638 

Fomalhaut 

E. 

69     5  49 

9810 

67  31  35 

9600 

65  57  15 

9706 

64  99  44 

9788 

aPegasi 

E. 

90  99  16 

9800 

88  56  56 

9884 

87  94  17 

9870 

85  51  90 

9808 

Jupiter 

E. 

106  10  10 

9608 

104  31     6 

9678 

109  61  41 

9888 

101  11  56 

9648 

16 

Mars 

W. 

73  50  30 

9096 

75  98  51 

9811 

77    7  31 

9006 

78  46  31 

9888 

Spica 

W. 

74     9  55 

9488 

75  45    0 

9460 

77  97  94 

9486 

79  10    8 

9499 

Antares 

W. 

98    8  96 

9488 

99  50  31 

9440 

31  39  56 

9186 

33  15  41 

9499 

Fomalhaut 

E. 

56  97  57 

9706 

54  59  44 

9706 

53  17  30 

9766 

51  49  17 

2708 

aPegasi 

E. 

78    9  95 

9798 

76  97  55 

9700 

74  53  13 

9781 

73  18  91 

2ns 

Jupiter 
a  Arietis 

E. 

99  47  55 

9476 

91     6     6 

9400 

89  93  57 

9446 

87  41  98 

94SS 

£. 

190     1     3 

9fi95 

118  90  95 

9800 

116  39  94 

9499 

114  58    0 

9C78 

17 

Mars 

W. 

87    6    6 

9618 

88  46  54 

960T 

90  97  58 

91  17  53 

9404 

99    9  19 

9484 

Spica 

W. 

87  48  98 

9360 

89  33     9 

9347 

9S86 

93    3    0 

9896 

Antares 

W. 

41  54     8 

9867 

43  38  44 

9S46 

45  93  36 

9886 

47    8  45 

9894 

Fomalhaut 

E. 

43  48    6 

9819 

49  14     3 

9840 

40  40  97 

9866 

39    7  94 

9888 

aPegaai 

E. 

65  99    9 

9766 

63  46  35 

9766 

69  11     8 

9767 

60  35  44 

2789 

Jupiter 

E. 

79    4  90 

9868 

77  19  59 

9866 

75  35  91 

9346 

73  50  97 

9334 

a' Arietis 

E. 

106  95  59 

9400 

104  49  37 

9906 

109  58  57 

9884 

101  15    0 

9878 

18 

Mars 

W. 

100  39  45 

9484 

109  99  31 

9496 

104     5  30 

9417 

105  48  40 

9418 

Spica 

W. 

101  59  16 

9978 

103  38  48 

9970 

105  25  32 

9961 

107  19  99 

99a 

Antares 

W. 

55  58  17 

9776 

57  44  53 

9966 

59  31  42 

99S0 

61  18  42 

9ttl 

a  Pegasi 

E. 

59  41     0 

9816 

51     6  59 

9884 

49  33     8 

9807 

47  59  56 

9884 

Jupiter 

E. 

65    9  11 

9986 

63  15  51 

9im 

61  29  18 

9960 

59  49  33 

9989 

a  Arietis 

E. 

99  31  91 

9S98 

90  45  55 

9SU 

89    0  16 

9806 

87  14  95 

9908 

Aldebaran 

E. 

199  58  36 

2(368 

191  13  54 

9349 

119  28  56 

9838 

117  43  44 

9899 

19 

Antares 

W. 

70  16  17 

9390 

79    4  14 

9916 

73  59  19 

9911 

75  40  30 

9107 

Jupiter 

E. 

50  46     6 

9990 

48  58  92 

9936 

47  10  31 

9390 

45  22  34 

9918 

a  Arietis 

E. 

78  99  47 

9970 

76  36    4 

9966 

74  49  14 

9909 

73    2  19 

2380 

Aldebaran 

E. 

108  54  93 

S9S9 

107     7  57 

9377 

105  91  93 

9371 

103  34  41 

9987 

90 

Antares 

W. 

84  49  39 

91M 

86  31  15 

9198 

88  19  53 

9109 

90    8  39 

9199 

a  Aquilas 

W. 

45  39  11 

4990 

46  47  10 

4106 

47  67    7 

8009 

49    8  54 

8888 

Jupiter 

E. 

36  91  30 

9904 

34  33    8 

9909 

32  44  43 

9900 

30  56  16 

9908 

a  Arietis 

E. 

64    7    0 

9964 

69  19  53 

9960 

60  32  48 

9906 

58  45  46 

9908 

Aldebaran 

E. 

94  39  45 

9961 

99  59  34 

9960 

91     5  21 

2949 

89  18    6 

2948    1 

XVI. 
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GREENWICH    MEAN   TIME. 

LUNAB  DISTANCES. 

h 

Bter^Nama 

P.L. 

P.L. 

P.L. 

P.L. 

13 

and 

Midnight. 

of 

XVh. 

of 

XVllIh 

of 

XXIh. 

of 

Podtkm. 

Dlft 

Dtfl. 

Diff. 
3786 

Dift 

Spica 

W. 

O        1          N 

41  13  40 

3786 

O      1        « 

43  48  53 

9700 

O        1         II 

44  34  36 

O        1          M 

46    0  10 

3730 

a  Aqailas 

E. 

63  10  25 

8878 

63    5  30 

8888 

60  58  13 

8018 

50  30    8 

8040 

Fomalhaut 

E. 

87  35  46 

3983 

86    4  47 

3040 

84  33  30 

9086 

83     1  55 

3093 

aPe^asi 

E. 

108  SO    9 

8117 

107     1  80 

8008 

105  33    5 

8078 

104    4  36 

8068 

14 

Regains 

W. 

108    7  16 

3849 

109  45    4 

9884 

111  33  13 

9810 

113     1  43 

9804 

Mars 

W. 

54  36  45 

SBIO 

56  11     0 

9704 

57  45  36 

sns 

50  30  33 

3789 

Spica. 

W. 

54    4  48 

3848 

55  43  44 

9897 

57  31     0 

9813 

58  50  38 

9087 

a  Aquilae 

E. 

53  41  14 

413S 

53  31  36 

4177 

51  33  48 

4387 

50  14  57 

4804 

Fomalhaut 

E. 

75  10  56 

3600 

73  46  45 

9847 

73  13  18 

3888 

70  39  37 

9896 

a  Pegasi 

E. 

06  35  14 

9964 

05    4  16 

9048 

03  38  56 

9081 

93     1  16 

9016 

Jupiter 

E. 

113  43  55 

9608 

HI     5  16 

9640 

100  87  15 

9894 

107  48  53 

ttma 

15 

Mars 

W. 

67  20  37 

9686 

68  57  37 

980O 

70  34  48 

9606 

78  18  30 

9640 

Spica 

W. 

67  18    0 

9631 

68^58  43 

9006 

70  30  47 

9403 

78  31  11 

3478 

Antares 

W. 

31  33  30 

3633 

33    4  13 

9007 

34  45  16 

9499 

36  36  41 

9477 

Fomalhaut 

E. 

63  48    3 

3782 

61  13  11 

9776 

50  38  13 

9773 

58    3     7 

3788 

a  Pegasi 

E. 

84  18     5 

9848 

83  44  33 

3881 

81   10  45 

3819 

70  36  43 

3808 

Jupiter 

E. 

90  31  40 

9088 

07  51  31 

9618 

96  10  33 

3603 

04  30  34 

3480 

ir. 

Mars 

W. 

80  35  40 

9689 

83    5  86 

9808 

83  45  31 

9648 

85  85  35 

3680 

Spica 

W. 

80  53  11 

9100 

83  36  33 

9888 

84  30  13 

9388 

86    4  13 

3371 

Antares 

W. 

34  58  45 

9408 

36  43    8 

9800 

38  35  50 

9883 

40    0  50 

3870 

Fomalhaut 

E. 

50    7    7 

3778 

48  33    4 

3780 

46  57  10 

3701 

45  38  30 

9808 

a  Pegasi 

E. 

71  43  18 

3787 

70    8    7 

3788 

68  33  50 

3760 

66  57  38 

3706 

Jupiter 

E. 

85  58  40 

9419 

84  15  34 

9408 

83  33    8 

3888 

80  48  33 

3880 

a  Arietis 

E. 

113  16  16 

9484 

111  34  13 

9440 

100  51  47 

3485 

108    0    3 

3499 

17 

Mars 

W. 

03  50  55 

9478 

05  33  46 

9489 

07  14  53 

9468 

08  57  12 

9448 

Spica 

W. 

04  48  33 

9816 

06  34     1 

3806 

08  10  53 

3306 

100    5  57 

3987 

Antares 

W. 

48  54  10 

9818 

50  30  50 

9803 

53  35  45 

9304 

54  11  54 

9984 

Fomalhaut 

E. 

37  35    0 

9884 

36     3  34 

9079 

34  33  45 

8034 

33    3  14 

8008 

a  Pegasi 

E. 

50    0  36 

2786 

57  35  16 

9775 

55  50  16 

3786 

54  15  30 

9798 

Jupiter 

E, 

73    5  17 

9894 

70  10  53 

3818 

68  34  18 

3804 

66  48  18 

9306 

a  Arietis 

E. 

00  30  47 

9883 

97  46  17 

3864 

06     1  33 

3843 

04  16  34 

3883 

18 

Man 

W. 

107  33     1 

9106 

100  15  33 

3808 

110  50  13 

3880 

118  43    3 

3884 

Spica 

W. 

108  50  38 

3346 

110  46  58 

9380 

113  34  28 

3983 

114  33    7 

3327 

Antares 

W. 

63     5  53 

3344 

64  53  15 

9987 

66  40  47 

3«1 

68  38  38 

3396 

a  Pegasi 

E. 

46  37  17 

3018 

44  55  18 

9064 

43  24    7 

9907 

41  53  50 

8048 

Jupiter 

E. 

57  55  37 

3368 

56     8  30 

9947 

54  31   11 

9340 

53  33  43 

3384 

a  Arietis 

E. 

85  38  34 

9901 

83  43  13 

9906 

81  55  53 

9980 

80    0  33 

3375 

Aldebaran 

E. 

115  58  17 

3818 

114  13  37 

9804 

lis  36  44 

3906 

110  40  30 

3380 

19 

Antares 

W. 

77  38  47 

3964 

70  17    0 

9901 

81     5  35 

3108 

83  54     5 

3106 

Jupiter 

E. 

43  34  30 

9il3 

41  46  31 

9310 

30  58     8 

3907 

38    0  50 

3306 

a  Arietis 

E. 

71  15  30 

9908 

60  38  18 

9306 

67  41   13 

3356 

65  54     7 

3954 

Aldebaran 

E. 

101  47  53 

9383 

100    0  58 

390O 

08  13  58 

3368 

06  36  53 

3358 

30 

Antares 

W. 

01  57  11 

3193 

03  45  50 

9199 

05  34  30 

3108 

07  33    7 

3104 

a  Aquilas 

W. 

50  33  10 

8806 

51  37  16 

8797 

53  53  35 

8664 

54  11  11 

8080 

Jupiter 

E. 

30    7  48 

9300 

37  10  31 

9901 

35  30  55 

3909 

33  42  30 

3308 

a  Arietis 

E. 

56  58  46 

3989 

56  11  51 

9964 

53  34  50 

9988 

51  38  13 

3378 

Aldebaran 

E. 

87  30  51 

9340 

85  43  36 

3949 

83  56  23 

3351 

82    0  10 

3968 

126 
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XVII. 


GREENWICH    MEAN    TIME.                                            1 

LUNAR  DISTANCES. 

i. 

Star's  NaiM 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

*S8 
31 

and 

Noon. 

of 

mh 

of 

Vlh. 

of 

IX»^ 

of 

Podtioa. 

IMfl. 

Diff. 

Dilt 

Dur. 

Antares 

W. 

O        I          M 

99  11  43 

SIM 

O        1          1 

101     0  17 

9198 

102  48  47 

9900 

O         1          H 

104  37  14 

9908 

a  Aquils 

W. 

65  29  57 

Sttl 

56  49  47 

84:8 

6R  10  36 

8480 

59  32  19 

8887 

a  Arietis 

E. 

49  51  34 

«79 

48     6    4 

9987 

46  18  45 

9098 

44  32  39 

m» 

Aldebaran 

E. 

80  22     1 

3365 

78  34  55 

9358 

.    76  47  53 

9961 

75    0  66 

9385 

Saturn 

E. 

109  45  17 

tm 

107  68  14 

9958 

106  11   13 

9-MO 

104  24  15 

9369 

Son 

E. 

131  33  32 

9099 

129  52  60 

9593 

128  12    8 

9594 

126  31  28 

9898 

22 

Antares 

W. 

113  38  21 

3SSI 

116  26  17 

9998 

117  14     6 

9931 

119     1  48 

9988 

a  Aqoi]» 

W. 

66  31  31 

sat 

67  67     1 

8919 

69  22  56 

8193 

70  49  13 

am 

Fomalhaut 

W. 

35    2    5 

flB77 

36  34  53 

9899 

38     8  43 

9787 

39  43  28 

9751 

a  Arietis 

E. 

35  46    6 

9t88 

34     1  46 

9165 

32  17  49 

9407 

30  34  24 

9488 

Aldebaran 

E. 

66    7  46 

9990 

64  21  32 

9907 

62  35  28 

9804 

60  49  34 

9811 

Satam 

E. 

95  30  26 

9979 

93  43  56 

9984 

91  67  33 

9988 

90  11  16 

9988 

Sun 

E. 

118    8  55 

9540 

116  28  38 

9545 

114  48  27 

9840 

113    8  22 

9588 

23 

a  Aqail» 

W. 

78    4  34 

8191 

79  32    6 

8197 

80  69  43 

8194 

82  27  23 

8198 

Fomalhaot 

W. 

47  46  59 

9888 

49  26    3 

9894 

61     3  25 

9819 

62  42    3 

9808 

Aldebaran 

E. 

52    3    0 

9156 

60  18  25 

9888 

48  34     5 

9880 

46  60    2 

am 

Saturn 

E. 

81  21  48 

ma 

79  36  20 

9898 

77  51     1 

9885 

76    6  62 

9849 

Sun 

E. 

104  49  44 

9661 

103  10  23 

9067 

101  31  10 

9103 

99  52    7 

9801 

24 

a  Aquilae 

W. 

89  45  27 

9148 

91  12  46 

8151 

92  39  63 

8180 

94    6  60 

am 

Fomalhaut 

W. 

60  57  37 

9B60 

62  37    0 

9879 

64  16  24 

9579 

65  66  48 

9879 

a  Pegaai 

W. 

41  59    6 

9077 

43  27  44 

8088 

44  57  12 

8000 

46  27  25 

9880 

Jupiter 

W. 

21     1     7 

9390 

22  46  37 

9837 

24  31  57 

9834 

26  17    7 

9849 

Aldebaran 

E. 

38  14  47 

9478 

36  32  56 

9405 

34  61  36 

9519 

33  10  49 

95a 

Saturn 

E. 

67  22  38 

9878 

65  38  32 

9888 

63  64  37 

9804 

62  10  63 

9408 

Sun 

E. 

91  39  13 

9887 

90     1     8 

9845 

88  23  14 

9853 

86  45  30 

9880 

25 

a  Aquils 

W. 

101  17  43 

8947 

102  42  57 

8988 

104    7  46 

8388 

105  32  11 

8819 

Fomalhaut 

W. 

74  12  20 

98M 

76  51  26 

9S00 

77  30  26 

9801 

79    9  19 

980T 

a  Pegasi 

W. 

54     6  35 

9888 

55  39  35 

9855 

57  12  51 

9845 

58  46  20 

9BM 

Jupiter 

W. 

35    0  18 

9878 

36  44  24 

9885 

38  28  20 

9804 

40  12     4 

9401 

Saturn 

E. 

63  35  15 

9445 

61  52  45 

9455 

60  10  28 

9465 

48  28  25 

9n5 

Sun 

E. 

78  39  30 

9101 

77    2  51 

7m 

75  26  23 

9718 

73  60    7 

mo  1 

26 

a  Aquil» 

W. 

112  26  65 

8456 

113  48    8 

8491 

116    8  42 

8598 

116  28  35 

1 

8588 

Fomalhaut 

W. 

87  21  45 

9840 

88  69  46 

9847 

90  37  37 

9855 

92  15  17 

9884 

aPejfaai 

W. 

66  35  67 

9814 

68  10    7 

9818 

69  44  18 

9819 

71   18  30 

9818     j 

Jupiter 

W. 

48  48    7 

9489 

60  30  46 

9440 

52  13  15 

9455 

63  65  32 

9403     > 

Saturn 

E. 

40     1  43 

9598 

38  21     9 

9840 

36  40  52 

9853 

35    0  52 

9600     . 

Sun 

E. 

65  51  36 

9770 

64  16  29 

9779 

62  41  34 

9788 

61     6  60 

mm  ; 

27 

W. 

100  20  34 

_9719 

101  56  58 

9793 

103  33    7 

9735 

105    9     1 

9748    1 

aPegasi 

W. 

79    8  51 

9899 

80  42  42 

98)4 

82  16  26 

9839 

83  60    3 

98a 

Jupiter 

W. 

62  24  12 

930i 

64    6  23 

9810 

65  46  23 

9818 

67  27  11 

9597     1 

Saturn 

E. 

26  46    0 

9853 

25    8  16 

9815 

23  31     2 

9701 

21  64  23 

«789    ! 

Sun 

E. 

63  16  16 

9845 

61  42  46 

9855 

60    9  29 

9884 

48  36  24 

9875    1 

28 

Fomalhaot 

W. 

113    4  28 

9818 

114  38  39 

9898 

116  12  31 

9814 

117  46     2 

9880 

a  Pegasi 

W. 

91  35  55 

9884 

93    8  34 

9804 

94  41     1 

9HM 

96  13  15 

9014 

Sun 

E. 

40  54  22 

9898 

39  22  39 

9180 

37  51   10 

9053 

36  19  67 

9884 

20 

aPegata 

W. 

103  60  53 

9875 

105  21  37 

9089 

106  52     3 

8084 

108  22  11 

8898 

._ 

Sun 

E. 

28  47  53 

8084 

27  18  23 

8051 

25  49  13 

8088 

24  20  24 

8088    1 

XVIII. 
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GREENWICH  MEAN 

TIME. 

LUNAB  DISTANCES. 

31 

Star'iNuM 

P.  L. 

P.  L. 

p.  L. 

P.  L. 

and 
Poritfon. 

Midnight. 

of 
IMfl. 

XVh. 

of 

Dur. 

XVlIIh 

of 
DUL 

XXIh. 

of 
Dlff. 

Antares 

W. 

O        1          M 

106  25  37 

9906 

O        1           V 

108  13  56 

3910 

O       1         II 

110    2    9 

3918 

HI  50  18 

3916 

a  Aquil» 

W. 

60  54  50 

1848 

62  18    6 

8315 

63  42    0 

8984 

65    6  30 

8358 

a  Arietia 

E. 

42  46  47 

3SI0 

41     1  11 

3837 

39  15  51 

3880 

37  30  49 

3858 

Aldebaran 

E. 

73  14     5 

9-J69 

71  27  20 

3918 

69  40  41 

3378 

67  54     9 

3984 

Saturn 

E. 

102  37  20 

3985 

100  60  29 

3968 

99     3  43 

9379 

97  17    2 

3375 

Sum 

E. 

124  50  49 

3037 

123  10  14 

3680 

121  29  43 

9584 

119  49  17 

3587 

23 

AnUres 

W. 

120  49  24 

3940 

122  36  52 

9345 

124  24  12 

9951 

126  11  24 

3956 

a  Aqoils 

W. 

72  15  50 

8161 

73  42  43 

8159 

75    9  50 

8148 

76  37    8 

8186 

Fomalhaut 

W. 

41   19     0 

3730 

42  55  13 

9605 

44  32    0 

9673 

46    9  17 

3654 

a  Arietia 

E. 

28  51  37 

3465 

27    9  34 

9609 

25  28  23 

3544 

23  48  11 

3609 

Aldebaran 

E. 

59     3  50 

3818 

57  18  17 

3897 

55  32  57 

3887 

53  47  51 

9847 

Satam 

E. 

88  25     6 

3996 

86  39    4 

3804 

84  53  10 

9810 

83    7  25 

9815 

Son 

E. 

111  28  23 

3560 

109  48  31 

36M 

108    8  47 

9071 

106  29  12 

9676 

33 

a  Aquils 

W. 

83  55    5 

8193 

85  22  48 

8135 

86  50  27 

8180 

88  18    0 

8185 

Fomalhaat 

W. 

54  20  54 

3806 

55  59  54 

9601 

57  39    2 

9865 

69  18  17 

9669 

Aldebaran 

E. 

45    6  17 

3407 

43  22  52 

9491 

41  39  47 

3487 

39  57    5 

9454 

Saium 

E. 

74  20  53 

9848 

72  36    4 

9855 

70  51  25 

3869 

69    6  56 

9870 

Sun 

E. 

98  13  13 

3007 

96  34  28 

9615 

94  55  53 

3639 

93  17  28 

9090 

34 

a  Aqails 

W. 

95  33  33 

8188 

97    0    2 

8108 

98  26  14 

8913 

99  52    8 

8338 

Fomalhaut 

W. 

67  35  12 

fueo 

69  14  34 

9688 

70  53  53 

3665 

72  33    9 

9588 

a  Pegasi 

W. 

47  58  16 

90tt 

49  29  40 

9090 

51     1  34 

3800 

52  33  52 

9888 

Jupiter 

W. 

28    2    6 

3840 

29  46  55 

3856 

31  31  33 

3868 

33  16     1 

9871 

Aldebaran 

E. 

31  30  36 

3173 

29  51     2 

3604 

28  12  12 

3643 

26  34  14 

9687 

Saturn 

E. 

60  27  21 

3410 

58  44     1 

3410 

57    0  53 

3498 

55  17  58 

9486 

Sun 

E. 

85    7  57 

9668 

83  30  34 

3075 

81  53  21 

3684 

80  16  19 

9608 

35 

a  Aquile 

W. 

106  56    9 

8886 

108  19  39 

8868 

109  42  38 

8309 

111     5    4 

8498 

Fomalhaut 

W. 

80  48    5 

3619 

82  26  43 

3618 

84    5  13 

3695 

85  43  34 

9683 

a  Pegasi 

W. 

60  20     1 

9890 

61  53  51 

3894 

63  27  48 

3690 

65     1  50 

3816 

Jupiter 

W. 

41  55  38 

3408 

43  39     1 

3415 

45  22  14 

3438 

47    6  16 

3481 

Saturn 

E. 

46  46  36 

3485 

45     5     1 

3404 

43  23  40 

3605 

41  42  34 

3516 

Sun 

E. 

72  14    2 

3785 

70  38    8 

9744 

69    2  26 

3763 

67  26  55 

3761 

36 

a  Aqnilae 

W. 

117  47  44 

8613 

119    6    5 

8661 

120  23  34 

8719 

121  40     8 

8765 

Fomalhaut 

W. 

93  52  45 

3678 

95  30     1 

3689 

97    7     5 

3609 

08  43  56 

3701 

a  Pegasi 

W. 

72  52  4! 

3815 

74  26  49 

3818 

76     0  54 

9821 

77  34  55 

3895 

Jupiter 

W. 

55  37  38 

9410 

57  19  33 

3478 

59     1  17 

3486 

60  42  50 

3494 

Saturn 

E. 

33  21  11 

3660 

31  41  49 

3606 

30    2  49 

3618 

28  24  12 

3683 

Sun 

E. 

59  32  19 

9807 

57  58    0 

9816 

56  23  53 

3895 

54  49  58 

9885 

37 

Fomalhaut 

W. 

106  44  40 

9768 

108  20     3 

9771 

109  55    9 

9784 

111  29  58 

3706 

a  Pegasi 

W. 

85  23  32 

3863 

86  56  52 

9850 

88  30    3 

3807 

90    3    4 

9075 

Jupiter 

W. 

69    7  47 

3680 

70  48  12 

9548 

72  28  26 

3551 

74     8  28 

9560 

Saturn 

E. 

20  18  26 

3760 

18  43  18 

9815 

17    9    9 

9871 

15  36  13 

9944 

Sun 

E. 

47    3  33 

3885 

45  30  55 

9805 

43  58  30 

3006 

42  26  19 

9017 

38 

Fomalhaut 

W. 

119  19  12 

98T7 

120  52     0 

9806 

122  24  24 

3015 

123  56  24 

9080 

a  Pegasi 

W. 

97  45  16 

3095 

99  17    3 

9887 

100  48  35 

3040 

102  19  52 

9869 

Sun 

E. 

34  48  59 

3on 

33  18  17 

3080 

31  47  51 

8004 

30  17  43 

8018 

39 

a  Pegasi 

W. 

109  51  59 

8036 

111  21  27 

8058 

112  50  34 

8071 

114  19  19 

8080 

Sun 

E. 

22  52     0 

8110 

21  24     3 

8135 

19  56  36 

8168 

18  29  43 

8104 
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I. 


AT  GREENWICH  APPARENT  NOON. 


i 


Fri. 
Sat 
Sim. 

Mod. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat 

Sun. 
Mod. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 
Sun. 
MoQ. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

MoQ. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat 

uVfl. 

Mon. 


THE  surra 


Appartni 
Righli 


h.  m.   s. 

8  47  8.59 
8  51  1.19 
8  54  53.18 

8  58  44.56 

9  2  35.34 
9  6  25.51 

9  10  15.06 
9  14  3.98 
9  17  52.33 

9  21  40.08 
9  25  27.22 
9  29  13.83 

9  32  59.84 
9  36  45.31 
9  40  30.24 

9  44  14.62 
9  47  58.51 
9  51  41.89 

9  55  24.79 

9  59  7.22 

10  2  49.18 

10  6  30.69 
10  10  11.78 
10  13  52.47 

10  17  82.76 
10  21  12.66 
10  24  52.20 

10  28  31.88 
10  82  10.21 
10  35  48.70 
10  39  26.87 

10  43  4.75 


Diftlbr 
Ihoar. 


t. 

9.705 
9.680 
9.654 

9.629 
9.608 
9.578 

9.558 
9.527 
9.502 

9.478 
9.454 
9.480 

9.407 
9.884 
9.862 

9.841. 
9.820 
9.299 

9.279 
9.259 
9.240 

9.228 

9.205 
9.188 

9.172 
9.157 
9.142 

9.127 
9.118 

9.086 

9.074 


I>lff.fbr 
Ihoor. 


N. 


7  55  53.7 

7  40  30.4 

7  24  49.8 

7  8  52.2 

6  52  37.7 

6  36  7.1 

6  19  20.6 

6  2  18.4 

5  45  0.6 

5  27  27.9 

5  9  40.6 

4  51  38.6 

4  33  22.6 

4  14  52.7 

3  56  9.2 

3  37  12.5 

3  18  2.9 

2  58  40.7 


39  6.0 
19  19.0 
59  20.4 


1  89  10.2 

1  18  48.9 

0  58  16.6 

0  37  33.8 

0  16  40.7 

9  55  37.6 

9  84  25.0 

9  13  8.1 

8  51  82.3 

8  29  53.0 


N.  8  8  5.5 


88.10 
88.84 
39.54 

40.25 
40.93 
41.61 

42.26 
42.91 
48.54 

44.17 
44.77 
45.87 

45.95 
46.54 
47.08 

47.68 
48.16 
48.70 

49.20 
49.71 
50.18 

50.66 
51.11 
51.57 

52.00 
52.48 
52.82 

58.22 
58.59 
53.97 
54.81 

54.66 


Semi- 


Id  4^.09 
15  48.22 
15  48.35 

15  48.49 
15  48.65 
15  49.80 

15  48.96 
15  49.12 
15  49.29 

15  49.47 
15  49.65 
15  49.82 

15  49.99 
15  50.16 
15  50.34 

15  50.53 
15  50.71 
15  50.90 

15  51.09 
15  51.28 
15  51.49 

15  51.70 
15  51.90 
15  52.11 

15  52.32 
15  52.52 
15  52.73 

15  52.94 
15  53.16 
15  53.39 
15  53.61 

15  53.85 


Sldeml 

TllIM 

of  the 
Semldi- 


tbe 

Bbrtd. 

ton. 


66.60 
66.51 
66.42 

66.34 
66.25 
66.17 

66.09 
66.01 
65.92 

65.84 
65.76 
65.68 

65.60 
65.52 
65.45 

65.37 
65.30 
65.23 

65.15 
65.08 
65.01 

64.94 
64.87 
64.81 

64.75 
64.69 
64.64 

64.60 
64.54 
64.50 
64.45 

64.40 


Time, 


jrOfn 

Appottfti 
Tim*. 


6  0.88 
5  56.94 
5  52.39 

5  47.21 
5  AIM 
5  35.09 

5  28.09 
5  20.48 
5  12.30 

5  3.51 
4  54.13 
4  44.21 

4  33.70 
4  22.64 
4  11.05 

3  58.90 
3  46.27 
3  33.12 

3  19.50 
3  5.42 
2  50.87 

2  35.86 
2  20.44 
2    4.62 

1  48.40 
1  31.78 
1  14.82 

0  57.49 
0  89.82 
0  21.81 
0    3.48 


0  15.14 


MS. 

for 

Ihoar. 


0.151 
0.177 
0.204 

0.228 
0.258 
0.278 

0.304 
0.829 
0.854 

0.878 
0.402 
0.427 

0.450 
0.473 
0.495 

0.517 
0.538 
0J(57 

0.577 
0.597 
0.616 

0.685 
0.652 
0.669 

0.686 
0.702 
0.717 

0.7)0 
0.744 
0.758 
0.771 

0.783 


If  on.  ^  Mmr  TIb»  «r  Iht  I 


( WI7  W  fcoDd  by  Mblnetfi^  0t.l8  from  Iht 


II. 


AUGUST,    1856. 


129 


AT  GREENWICH  MEAN 

NOON. 

1 

1 
1 

THE  SUN'S 

Sftoationof 

Time, 

toU 

iubtraeud 

DUL 

for 

Ihoor. 

SIdflieal 
Thne. 

Apparent 

DUr.  ft>r 
1  hcmr. 

Appetrent 
DecUnation. 

Dlff.for 
1  boor. 

added  to 
Mean 

TitM. 

Fri. 
Sat. 
Sm. 

1 
2 
3 

h.     m.     •. 

8  47    7.63 
8  61     0.24 
8  64  52.25 

s. 

9.705 
9.680 
9.654 

N.f?  55  57.4 
17  40  34.2 
17  24  53.6 

88.10 
88.84 
89.54 

m.      f. 

6    0.89 
5  56.95 
5  52.40 

a. 

0.151 
0.177 
0.204 

h.     m.     i. 

8  41     6.74 
8  45    3.29 
8  48  59.85 

Mon. 
Tuea. 
Wed. 

4 
5 
6 

8  58  43.64 

9  2  34.44 
9    6  24.63 

9.629 
9.603 
9.578 

17    8  66.0 
16  52  41.6 
16  36  11.0 

40.25 
40.98 
41.61 

5  47.23 
5  41.48 
5  35.11 

0.228 
0.258 
0.278 

8  52  56.41 

8  56  52.96 

9  0  49.52 

Thur. 

Fri. 

Sat 

7 
8 
9 

9  10  14.19 
9  14    3.13 
9  17  51.61 

9.568 
9.527 
9.502 

16  19  24.5 
16    2  22.2 
15  45    4.4 

42.26 
42.91 
43.54 

5  28.11 
5  20.50 
5  12.32 

0.804 
0.829 
0.854 

9    4  46.06 
9    8  42.63 
9  12  39.19 

Mon. 
Tues. 

10 
11 
12 

9  21  39.28 
9  25  26.45 
9  29  13.09 

9.478 
9.454 
9.430 

15  27  31.6 
15    9  44.2 
14  51  42.2 

44.17 
44.77 
45.87 

5    3.53 
4  54.15 
4  44.23 

0.878 
0.402 
0.427 

9  16  35.75 
9  20  32.30 
9  24  28.86 

Wed. 
Thur. 
Fri. 

13 
14 
15 

9  32  59.13 
9  36  44.63 
9  40  29.59 

9.407 
9.384 
9.362 

14  33  26.1 
14  14  56.1 
13  56  12.4 

45.95 
46.54 
47.08 

4  33.72 
4  22.66 
4  11.07 

0.450 
0.478 
0.495 

9  28  25.41 
9  32  21.97 
9  36  18.52 

Sat. 
&m. 
Mon. 

16 
17 

18 

9  44  14.00 
9  47  57.92 
9  61  41.33 

9.841 
9.320 
9.299 

13  37  15.6 
13  18    5.9 
12  58  43.5 

47.68 
48.16 
48.70 

3  58.92 
3  46.29 
3  33.14 

0.517 
0.588 
0.567 

9  40  15.08 
9  44  11.63 
9  48    8.19 

Tues. 
Wed, 
Thur. 

19 
20 
21 

9  55  24.27 

9  59    6.74 

10    2  48.74 

9.279 
9.259 
9.240 

12  39    8.6 
12  19  21.5 

11  59  22.7 

• 

49.20 
49.71 
50.18 

3  19.52 
3    5.44 
2  60.89 

0.577 
0.597 
0.616 

9  52    4.75 
9  56     1.30 
9  59  57.85 

Fri. 

Sat. 
Sun. 

22 
23 
24 

10    6  30.29 
10  10  11.42 
10  13  52.15 

9.228 
9.205 
9.188 

11  39  12.4 
11  18  60.9 
10  58  18.4 

50.66 
51.11 
51.57 

2  35.88 
2  20.46 
2    4.63 

0.635 
0.652 
0.669 

10    3  54.41 
10    7  50.96 
10  11  47.52 

Mon. 
Tues. 
Wed. 

25 
26 

27 

10  17  32.48 
10  21   12.42 
10  24  52.01 

9.172 
9.157 
9.142 

10  37  35.4 

10  16  42.1 

9  55  38.8 

52.00 
52.13 
52.82 

1  48.41 
1  31.79 
1  14.83 

0.686 
0.702 
0.717 

10  15  44.07 
10  19  40.63 
10  23  37.18 

Thur. 
Fri. 
Sat. 
Sun. 

Mon. 

26 
29 
30 
31 

32 

10  28  31.23 
10  32  10.11 
10  35  48.65 
10  39  26.87 

10  43    4.79 

9.127 
9.113 
9.099 
9.036 

9.074 

9  34  26.0 
9  13     3.8 
8  51  32.7 
8  29  53.1 

N.  8    8     5.3 

53.22 
53.59 
53.97 
54.31 

54.66 

0  57.49 
0  39.82 
0  21.80 
0     3.47 

0.730 
0.744 
0.758 
0.771 

0.783 

10  27  33.74 
10  31  30.29 
10  35  26.85 
10  39  23.40 

10  43  19.95 

0  15.16 

H 

on.  —  Th«  Semldian 

wter  for  H 

Ban  Xoon  may  be  aatumed  the 

■ame  as  that  foi 

r  Apparenl 

bNoon. 

17 
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THE  SUN'S 


4 
I 


4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


214 
215 
216 

217 
218 
219 

220 
221 
222 

223 
224 
225 

226 
227 
228 

229 
230 
231 

232 
233 
234 

235 
236 
237 

238 
239 
240 

241 
242 
243 

244 
245 


IVm  lonoitudb. 


129  20  &.e 

130  18  13.6 

131  15  42.6 

132  13  12.5 

133  10  43.2 

134  8  14.7 

135  5  47.0 

136  3  20.1 
187    0  54.2 

137  58  29.2 

138  56    5.0 

139  53  41.8 

140  51  19.7 

141  48  58.7 

142  46  38.9 

143  44  20.3 

144  42    3.1 

145  39  47.3 

146  37  33.2 

147  35  20.7 

148  33    9.9 

149  31     0.8 

150  28  53.5 

151  26  48.0 

152  24  44.3 

153  22  42.5 

154  20  42.5 

155  18  44.3 

156  16  47.9 

157  14  53.3 


158  13 

159  11 


0.3 

8.9 


20  20.4 

17  48.3 

15  17.2 

12  46.9 
10  17.5 

7  48.8 

5  20.9 
2  53.9 
0  27.8 

8  2.7 
55  38.4 
53  15.0 

50  52.8 
48  31.7 
46  11.7 

43  52.9 
41  35.6 
89  19.7 

37  5.5 
84  52.9 
82  42.0 

80  32.7 
28  25.3 
26  19.6 

24  15.8 
22  13.9 
20  13.7 

18  15.4 

16  18.8 
14  24.1 

12  31.0 
10  39.5 


DUr  for 
1  boor. 


LATXTUDE. 


4S.64 
48.68 
48.78 

48.77 
43.80 
48.84 

48.88 
48.91 
48.95 

44.00 
44.04 
44.07 

44.11 
44.16 
44.21 

44.26 
44.82 
44.87 

44.44 
44.51 
44.58 

• 
44.65 
44.78 
44.81 

44.88 
44.95 
45.02 

45.10 
45.17 
45.24 

45.81 
45.89 


LQearfthm 

of  th« 

RMUosVeetor 

of  th« 

Barth. 


-Hii.49 

0.42 
0.33 

0.23 
4-0.10 
—0.02 

0.15 
0.27 
0.38 

0.46 
0.53 
0.57 

0.59 
0.57 
0.53 

0.44 
0.33 
0.20 

—0.07 

H-0.07 

0.19 

0.32 
0.43 
0.52 

0.59 
0.61 
0.62 

0.60 
0.53 
0.45 

0.35 
-H).23 


0.0063282 
.0062672 
.0062038 

.0061381 
.0060701 
.0059998 

.0059276 
.0058537 
.0057780 

.0057006 
.0056218 
.0055418 

.0054605 
.0053780 
.0052947 

.0052106 
.0051255 
.0050394 

.0049522 
.0048639 
.0047748 

.0046844 
.0045929 
.0045000 

.0044056 
.00430^6 
.0012119 

.0041125 
.0040114 
.0039084 

.0038037 
0.0036972 


PUT.  fbr 
1  hour. 


24.9 
26.9 
26.9 

27.8 
28.7 
29.5 

80.8 
81.2 
81.8 

82.4 
88.0 
88.6 

84.1 
84.5 
84.9 

85.8 
85.8 
86.1 

86.6 
87.1 
87.5 

88.0 
88.4 
89.0 

89.6 
40.8 
41.0 

41.8 
2.5 
8.2 

4.0 
4.7 


ItenTlnM 

of 
SklOTMlOb. 


15  16  22.73 
15  12  26.82 
15  8  30.91 

15  4  34.99 
15  0  89.08 
14  56  43.17 

14  52  47.26 
14  48  51.35 
14  44  55.44 

14  40  59  53 
14  87  8.62 
14  38  7.71 

14  29  11.80 
14  25  15.89 
14  21  19.99 

14  17  24.07 
14  18  28.16 
14  9  82J25 

14  5  86.84 
14  1  40.45 
18  57  44.58 

18  58  48.62 
13  49  52.71 
13  45  56.80 

18  42  0.89 
18  38  4.98 
18  84  9.07 

18  80  18.16 
18  26  17.25 
13  22  81.35 

13  18  25.44 
18  14  29.53 
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GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

s 

HORIZONTAL 

PARALLAX. 

HXRIDLiN  PASSAOB. 

AGB. 

Noon. 

mdnlgfat. 

Noon. 

Dim  for 
Ihour. 

Midnight. 

Did:  for 
1  hoar. 

DHL  for 
Ihour. 

1.97 
1.82 
1.71 

1 

2 
3 

15    "6.7 
14  59.6 
14  53.7 

15    3.0 
14  56.5 
14  51.3 

55  20.8 
54  54.8 
54  33.2 

-1.15 
1.00 
0.79 

1        w 

55     7.3 
54  43.4 
54  24.4 

M 

-1.08 
0.90 
0.66 

h.     m. 

0  41.8 

1  27.2 

2  9.3 

d. 
0.6 

1.6 
2.6 

4 
5 
6 

14  49.4 
14  47.0 
14  46.9 

14  47.9 
14  46.7 
14  47.8 

54  17.3 
54    8.6 
54    8.3 

0.52 
-0.19 
+0.18 

54  12.0 
54    7.3 
54  11.7 

0.36 
-0.01 
+0.39 

2  49.3 

3  28.2 

4  7.2 

1.68 
1.60 
1.68 

3.6 
4.6 
5.6 

7 
8 
9 

14  49.4 

14  54.7 

15  2.7 

14  51.7 

14  58.4 

15  7.7 

54  17.6 

54  37.0 

55  6.4 

0.60 
1.02 
1.42 

54  26.0 

54  50.5 

55  24.6 

0.81 
1.22 
1.60 

4  47.4 

5  30.1 

6  16.2 

1.72 
1.84 
1.99 

6.6 
7.6 
8.6 

10 
11 
12 

15  13.2 
15  25.8 
15  39.8 

15  19.3 
15  32.7 
15  47.0 

55  44.9 

56  31.0 

57  22.5 

1.77 
2.05 
2.21 

56    7.1 

56  56.3 

57  49.1 

1.92 
2.15 
2.22 

7  6.5 

8  1.2 
8  59.6 

2.17 
2.86 
2.50 

9.6 
10.6 
11.6 

13 
14 
15 

15  54.2 

16  8.1 
16  19.9 

16     1.3 
16  14.3 
16  24.7 

58  15.7 

59  6.3 
59  49.7 

2.19 
1.98 
1.59 

58  41.6 

59  29.2 

60  7.3 

2.11 
1.81 
1.32 

9  59.8 

10  59.3 

11  56.4 

2.52 
2.44 
2.31 

12.6 
13.6 
14.6 

16 
17 
18 

16  28.6 
16  33.3 
16  33.6 

16  31.5 
16  34.0 
16  32.2 

60  21.5 
60  38.8 
60  40.2 

1.03 
+0.39 
-0.27 

60  32.1 
60  41.5 
60  35.1 

0.72 
+0.06 
-0.58 

12  50.7 

13  42.5 

14  32.7 

2.21 
2.12 
2.07 

15.6 
16.6 
17.6 

19 
20 
21 

16  29.9 
16  22.8 
16  13.5 

16  26.7 
16  18.4 
16    8.2 

60  26.5 
60    0.5 
59  26.0 

0.85 
1.28 
1.56 

60  14.8 
59  44.1 
59    6.7 

1.08 
1.44 
1.64 

15  22.6 

16  13.6 

17  6.7 

2.09 
2.16 
2.25 

18.6 
19.6 
20.6 

22 
23 
24 

16    2.7 
15  51.6 
15  40.8 

15  57.2 
15  46.1 
15  35.6 

58  46.7 
58     5.9 
57  26.0 

1.68 
1.69 
1.62 

58  26.3 
57  45.7 
57    6.9 

1.70 
1.66 
1.57 

18    2.1 

18  59.5 

19  57.5 

2.35 
2.42 
2.40 

21.6 
22.6 
23.6 

25 
26 
27 

15  30.5 
15  21.1 
15  12.5 

15  25.7 
15  16.7 
15    8.6 

56  48.4 
56  13.8 
55  42.4 

1.61 
1.37 
1.24 

56  30.7 
55  57.7 
55  28.0 

1.44 
1.31 
1.16 

20  54.1 

21  47.8 

22  37.8 

2.31 
2.17 
2.00 

24.6 
25.6 
26.6 

28 
29 
30 
31 

15    4.9 
14  58.3 
14  52.8 

14  48.5 

15     1.5 
14  55.4 
14  50.5 
14  46.8 

55  14.5 
54  50.2 
54  29.9 
54  14.1 

1.09 
0.98 
0.75 
0.55 

55     1.9 
54  39.5 
54  21.4 
54    8.1 

1.01 
0.84 
0.65 
0.44 

23  23.9 

6 
0    6.7 

0  47.2 

1.84 

1.7^ 
1.65 

27.6 

28.6 

0.0 

1.0 

32 

14  45.6 

14  44.9 

54    3.6 

-0.81 

54    0.6 

-0.18 

1  26.4 

1.62 

2.0 
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V. 


GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ammrion. 

DUL 
forlm. 

Diff. 
Ibrlm. 

Hoar. 

1 

1  Bight  Asccoalon. 

DUL 
forlm. 

DwUnattoA. 

JSUL 
forln. 

FRIDAY 

1. 

SUNDAY 

3. 

h.    m.    t. 

■. 

O        t        M 

M 

b.    m.    t. 

t. 

O         1        If 

a 

0 

9  31  33.51 

9j(rm 

N.30    6  50.0 

10.816 

0 

10  54  41.07 

1.8992 

N.IO  13    8.9 

13.498 

1 

9  33  37.67 

S.0663 

19  55  58.5 

10.800 

1 

10  56  30.72 

1.8367 

9  59  38.1 

13.099 

3 

9  35  41.46 

9M01 

19  45    3.1 

104)81 

3 

10  58  30.15 

1.8391 

9  46    5.4 

13.560 

3 

9  37  44.88 

9.0080 

19  34    0.8 

114)69 

3 

11     0    9.37 

1.8180 

9  33  30.9 

13.688 

4 

9  39  47.93 

S4M78 

19  S3  54.7 

11.143 

4 

11     1  58.38 

1.8103 

9  18  54.8 

13.610 

5 

9  31  50.63 

3.0418 

19  11  43.8 

11.331 

5 

11     3  47.19 

1.8119 

9    5  17.0 

6 

9  33  53.95 

%OUfJ 

19    0  38.3 

11.388 

6 

11     5  35.81 

1.8087 

8  51  37.6 

13.660 

7 

9  35  54.91 

ijyin 

18  49    8.1 

11.373 

7 

11     7  34.24 

1.8000 

8  37  56.7 

13.004 

8 

9  37  56.51 

ijom 

18  37  43.5 

11.447 

8 

11     9  12.48 

1.8094 

8  34  14.3 

13.710 

9 

9  39  57.76 

94)178 

18  26  14.5 

11.090 

9 

11  11     0.53 

1.7998 

8  10  30.4 

13.743 
13.706 

10 

9  41  58.65 

34)110 

18  14  41.1 

11.009 

10 

11  12  48.40 

1.7964 

7  56  45.1 

11 

9  43  59.19 

34)001 

18   .3    3.5 

11.663 

11 

11   14  36.10 

1.7036 

7  43  58.5 

13.788 

13 

9  45  59.39 

94)003 

17  51  31.7 

11.781 

13 

11  16  23.63 

1.7908 

7  29  10.6 

13.800  1 

13 

9  47  59.34 

1.8040 

17  39  35.8 

11.799 

13 

11  18  10.99 

1.7860 

7  15  31.4 

13.SS0 

14 

9  49  58.74 

1.8860 

17  37  45.8 

11.866 

14 

11  19  58.19 

1.7804 

7     1  31.0 

13^19  1 

15 

9  51  57.90 

1.0883 

17  15  51.8 

11.933 

15 

11  21  45.24 

1.7890 

6  47  39.5 

13.867   ' 

16 

9  53  56.72 

Lono 

17    3  53.9 

114)97 

16 

11  33  32.14 

1.7604 

6  33  46.9 

13.88S  j 

17 

9  55  55.21 

1.9731 

16  51  53.3 

134)00 

17 

11  25  18.89 

1.7779 

6  19  53.3 

13.90i 

18 

9  57  53.37 

i.06(n 

16  39  46.7 

13.133 

18 

11  37    5.49 

1.7700 

6    5  58.7 

13.019 

10 

9  59  51.21 

1.9618 

16  37  37.5 

13.183 

19 

11  28  51.95 

1.7739 

5  53    3.1 

13-986 

20 

10     1  48.72 

1.9550 

16  15  34.7 

19.343 

30 

11  30  38.28 

1.7710 

5  38    6.5 

I8.AM) 

21 

10    3  45.90 

1.0000 

16    3    8.3 

13.303 

31 

11  32  24.48 

1.7680 

5  34    9.0 

13«M 

23 

10    5  43.76 

14»4ft3 

15  50  48.3 

13.361 

33 

11  34  10.55 

1.7667 

5  10  10.7 

13.977 

33 

10    7  39.31 
SAT 

ISM 

N.I5  38  34.9 
lY  2. 

19.418 

33 

11  35  56.49 
MC 

1.7647 

>NDA^ 

N.  4  56  11.7 

'  4. 

13.980 

0 

10    9  35.55 

1.0847 

N.15  35  58.1 

13.474 

0 

11  37  42.31 

1.7037 

N.  4  43  13.0 

144)01 

1 

10  11  31.48 

14)900 

15  13  38.0 

13.039 

1 

11  39  38.03 

1.7608 

4  38  11.6 

144)19 

3 

10  13  37.10 

14)946 

15    0  54.7 

13.089 

3 

11  41  13.63 

1.7603 

4  14  10.6 

144)90 

3 

10  15  33.43 

14)196 

14  48  18.3 

13.634 

3 

11  43  59.13 

1.7677 

4    0    9.1 

144)99 

4 

10  17  17.44 

1.9140 

14  35  38.6 

13.060 

4 

11  44  44.52 

1.76S8 

3  46    7.1 

144>t8 

6 

10  19  12.17 

1.9097 

14  33  56.0 

13.736 

5 

11  46  29.82 

1.7643 

3  38    4.6 

144M6 

6 

10  31    6.61 

1.9040 

14  10  10.4 

13.780 

6 

11  48  15.03 

1.7637 

3  18     1.6 

14.068  I 

7 

10  33    0.76 

1.0001 

13  57  31.8 

19.833 

7 

11  50    0.15 

1.7613 

3    3  58.3 

144)60  1 

8 

10  34  54.62 

1.800S 

13  44  30.4 

13.880 

8 

11  51  45.18 

1.7408 

3  49  54.5 

144)04  1 

0 

10  36  48.20 

1.8907 

13  31  36.3 

13.090 

9 

11  53  30.13 

1.7480 

3  35  50.5 

144)69  1 

10 

10  38  41.51 

1.8803 

13  18  39.3 

13.971 

10 

11  55  15.01 

1.7474 

3  31  46.3 

144)74 

11 

10  30  34.55 

i«n 

13    5  39.7 

134)10 

11 

11  56  59.82 

1.7463 

3    7  41.6 

144X78  { 

13 

10  33  37.32 

1.8778 

13  58  37.5 

184)68 

13 

11  58  44.56 

1.7463 

1  53  36.8 

144)61 

13 

10  34  19.83 

1.8730 

13  39  32.8 

13.100 

13 

13    0  29.24 

1.7443 

1  39  31.8 

144)84 

14 

10  36  13.08 

1.8087 

13  36  35.6 

13.141 

14 

12    2  13.86 

1.7433 

1  35  26.7 

144)86 

15 

10  38    4.07 

1.8644 

13  13  15.9 

U.183 

15 

13    3  58.43 

1.7496 

1  11  21.5 

144)87 

16 

10  39  55.81 

1.6003 

13    0    3.8 

13.331 

16 

13    5  42.95 

1.7418 

0  57  16.2 

144»7 

17 

10  41  47.30 

1.8061 

11  46  49.4 

13.309 

17 

12    7  27.43 

1.7411 

0  43  11.0 

144)86 

18 

10  43  38.54 

1.8090 

11  33  33.7 

13.397 

18 

13    9  11.88 

1.7406 

0  39    5.9 

144)84  1 

19 

10  45  29.54 

1.8480 

11  30  13.8 

18.383 

19 

13  10  56.29 

1.7800 

0  15    0.9 

14.069 

30 

10  47  30.30 

1.6441 

11    6  53.8 

18.867 

30 

12  13  40.67 

1.7306 

N.  0    0  56.0 

144)80 

31 

10  49  10.83 

1.8403 

10  53  39.8 

18.400 

31 

13  14  35.03 

1.7891 

S.  0  13    8.7 

144Q7 

33 

10  51     1.13 

1.8806 

10  40    4.8 

18.483 

33 

13  16     9.36 

1.7887 

0  37  13.3 

144n4 

33 

10  53  51.31 

1.8898 

10  36  37.8 

13.400 

33 

13  17  53.68 

1*7384 

0  41  17.4 

144)60 

34 

10  54  41.07 

1.8903 

N.IO  13    8.9 

13.496 

34 

13  19  37.98 

1.7888 

S.  0  55  31.3 

144)09 
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GREENWICH    MEAN    TIME. 

THB  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

BlshtAMMdon. 

forlm. 

DUt 
fiorlm. 

4 

Uoor 

Right  AMeoflioD. 

DUL 
for  1  m. 

DUL 
fbrlm. 

TU 

ESDA 

Y  6. 

THURSDAY  7. 

h.    m.    t. 

1. 

O        *        ff 

« 

h.    m.    1. 

0. 

O        1        H 

M 

0 

12  19  37.98 

1.7S89 

S.  0  55  21.3 

14U)09 

0 

13  44  17.85 

1.8181 

S.ll  51  10.4 

19.008 

1 

12  21  22.27 

1.7189 

1    9  24.8 

IAM6 

1 

13  46     7.04 

1.8916 

12    4    9.1 

19J)66 

s 

12  23    6.56 

1.7189 

1  23  27.9 

HMO 

2 

13  47  56.44 

1.8969 

12  17    5.4 

19.9n 

3 

12  24  50.86 

1.718S 

1  37  30.7 

14.049 

3 

13  49  46.06 

1.8988 

12  29  59.2 

13.878 

4 

12  26  35.16 

1.1188 

1  51  33.0 

144)88 

4 

13  61  35.90 

1.8896 

12  42  50.5 

19.8U 

5 

12  28  19.46 

1.788ft 

2    5  34.7 

14.098 

5 

13  53  25.96 

1.886S 

12  55  39.3 

19.791 

6 

12  30    3.78 

1.7880 

2  19  35.8 

14U)18 

6 

13  55  16.25 

1.8401 

13    8  25^ 

13.747 

7 

12  31  48.13 

1.7108 

2  33  36.3 

lum 

7 

13  57    6.77 

1.8440 

13  21     9.0 

13.703 

8 

12  33  32.50 

1.7807 

2  47  36.2 

itjsn 

'8 

13  58  57.53 

1.8470 

13  33  49.8 

13.607 

9 

12  35  16.89 

1.7409 

3     1  35.5 

18.089 

9 

14    0  48.53 

1.8690 

13  46  27.9 

13.611 

10 

12  37     1.32 

1.7408 

3  15  34.1 

18.971 

10 

14    2  39.78 

1.8669 

13  59    3.2 

19.664 

11 

12  38  45.79 

1.7414 

3  29  32.0 

18.968 

11 

14    4  31.28 

1.8604 

14  11  35.6 

134116 

12 

12  40  30.29 

1.7491 

3  43  29.1 

18.944 

12 

14    6  23.03 

1.8047 

14  24    5.1 

13.407 

13 

12  4^  14.83 

1-7490 

3  57  25.3 

18.999 

13 

14    8  15.04 

1.8601 

14  36  31.7 

13.418 

14 

12  43  59.43 

1.7488 

4  11  20.6 

18.014 

14 

14  10    7.32 

14780 

14  48  55.4 

19.868 

15 

12  45  44.09 

1.7448 

4  25  15.0 

18.800 

15 

14  11  59.87 

1^781 

15     1  16.0 

19.817 

16 

12  47  28.81 

1.7498 

4  39    8.5 

18.884 

16 

14  13  52.69 

1.8896 

15  13  33.5 

1X966 

17 

12  49  13.59 

1.7400 

4  53     1.0 

18.807 

17 

14  15  45.78 

1.8879 

15  25  47.8 

19.919 

\  18 

12  50  58.44 

1.7480 

5    6  52.5 

18.840 

18 

14  17  39.15 

1.8018 

15  37  58.9 

19.168 

19 

12  52  43.36 

1.7409 

5  20  42.9 

18.890 

19 

14  19  32.80 

16006 

15  50    6.8 

13.104 

20 

12  54  28.35 

1.7fi05 

6  34  32.1 

18.811 

20 

14  21  26.74 

1.9014 

16    2  11.4 

134)48 

21 

12  56  13.42 

1.7610 

5  48  20.2 

18.701 

21 

14  23  20.98 

1.0064 

16  14  12.6 

11.999 

1  22 

12  57  58.58 

1.7184 

6    2    7.1 

18.770 

22 

14  25  15.52 

1-0114 

16  26  10.4 

11.984 

23 

12  59  43.83 
WED 

1.7100 

NESD 

S.  6  15  52.7 
AY   6. 

18.700 

23 

14  27  10.36 
Fi 

1-0164 

tIDAY 

S.16  38    4.7 
8. 

11.876 

0 

13     I  29.18 

1.7091 

S.  0  29  37.1 

18.730 

0 

14  29    5.49 

1.9916 

S.16  49  55.4 

11.81*6 

1 

13    3  14.63 

1.7084 

6  43  20.2 

11.707 

1 

14  31     0.93 

1.9967 

17     1  42.5 

11.766 

2 

13    5    0.18 

L7aoi 

6  57     1.9 

18.084 

2 

14  32  56.69 

1.9820 

17  13  26.0 

11.004 

3 

13    6  45.84 

1.7610 

7  10  42.2 

18.000 

3 

14  34  52.77 

1.9878 

17  25    5.8 

11.689 

4 

13    8  31.61 

1.7086 

7  24  21.1 

18.686 

4 

14  36  49.17 

1.9497 

17  36  41.8 

11.668 

5 

13  10  17.50 

1.7008 

7  37  58.5 

18.610 

5 

14  38  45.89 

1.9461 

17  48  14.0 

11.608 

6 

13  12    3.51 

1.7070 

7  51  34.3 

18.664 

6 

14  40  42.94 

14)686 

17  59  42.3 

11.488 

7 

13  13  49.65 

1.7709 

8    5    8.6 

18.607 

7 

14  42  40.32 

1.9599 

18  11     6.6 

11479 

8 

13  15  35.93 

1.7796 

8  18  41.2 

18.600 

8 

14  44  38.04 

1.9648 

18  22  26.9 

11.806 

0 

13  17  22.35 

1.7747 

8  32  12.2 

18.609 

9 

14  46  36.09 

14)704 

18  33  43.2 

11.937 

10 

13  19    8.90 

1.7771 

8  45  41.5 

18.474 

10 

14  48  34.48 

14r761 

18  44  55.4 

11.168 

11 

13  20  55.60 

1.7706 

8  59    9.1 

18.440 

11 

14  50  33.22 

1.0890 

18  56    3.5 

114)08 

12 

13  22  42.45 

1.7891 

9  12  34.9 

18416 

12 

14  52  32.32 

1.0879 

19    7    7.3 

114)97 

13 

13  24  29.45 

1.7847 

9  25  58.9 

18.884 

13 

14  54  31.77 

1.8988 

19  18    6.8 

10.966 

14 

13  26  16.61 

1.7878 

9  39  21.0 

18.869 

14 

14  56  31.57 

1.8097 

19  29     1.9 

10.881 

15 

13  28    3.93 

1.7000 

9  52  41.2 

18.890 

15 

14  58  31.73 

34)097 

19  39  52.5 

10.800 

16 

13  29  51.42 

1.7098 

10    5  59.5 

18.968 

16 

15    0  32.25 

94)118 

19  50  38.6 

10.780 

17 

13  31  39.08 

1.7»a7 

10  19  15.8 

18.y64 

17 

15    2  33.14 

34)179 

20     1  20.1 

10468 

18 

13  33  26.91 

1.7087 

10  32  30.0 

18.910 

18 

15    4  34.41 

94)940 

20  11  57.0 

10.676 

19 

13  35  14.92 

1.8018 

10  45  42.1 

18.184 

19 

15    6  36.04 

34)808 

20  22  29.2 

10.497 

20 

13  37    3.12 

1.8040 

10  58  52.1 

13.140 

20 

15    8  38.05 

34)866 

20  32  66.7 

io.4n 

21 

13  38  51.51 

1.8081 

11  12    0.0 

18.114 

21 

15  10  40.44 

34)499 

20  43  19.3 

10.886 

22 

13  40  40.09 

1.8111 

11  25    5.8 

184m 

22 

15  12  43.21 

34)408 

20  53  36.9 

10.969 

23 

13  42  28.87 

1.8147 

11  38    9.3 

18408 

23 

15  14  46.36 

34)667 

21     3  49.6 

10.108 

l" 

13  44  17.85 

1.8181 

S.ll  51  10.4 

19.008 

24 

15  16  49.90 

94)699 

S.21  13  57.1 

104)84 
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VII 


GREENWICH    MEAN   TIME. 

THE  MOON'S  EIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

DHL 
forlm. 

DwUmtloii. 

Diflr. 

for  1  m. 

Hour. 

iNir. 

for  1  m. 

DlflL 
forlm. 

SATURDAY  9. 

MONDAY 

11. 

h.    m.    0. 

•. 

O       1       » 

N 

h.   m.   1. 

0. 

O        1       H 

ff 

0 

15  16  49.90 

S.0899 

S.21  13  57.1 

10.084 

0 

17    3  43.73 

94908 

S.27  16  62.2 

4.098 

1 

15  18  53.83 

%OKJ 

21  23  59.6 

9.908 

1 

17    6    7.37 

94971 

27  21  20.1 

4401 

9 

15  20  58.15 

unn 

21  33  66.9 

9.911 

2 

17    8  31.38 

94089 

27  25  39.1 

4.949 

3 

16  23    2.87 

941890 

21  43  48.9 

9.899 

3 

17  10  66.76 

34099 

27  29  40.1 

AJOM 

4 

16  25    7.99 

34687 

21  53  35.6 

9.788 

4 

17  13  20.50 

94156 

27  33  60.1 

t.941 

5 

15  27  13.51 

%tmi 

22    3  17.0 

9448 

6 

17  15  45.60 

94918 

27  37  42.0 

8.7)88 

6 

16  29  19.43 

a.i(»o 

22  12  52.9 

9459 

6 

17  18  11.06 

'  94*78 

27  41  24.7 

8.684 

7 

15  31  25.75 

3.1067 

22  22  23.3 

9U60 

7 

17  20  36.88 

9.4839 

27  44  58.1 

8470   ' 

8 

15  33  32.48 

3.1106 

22  31  48.0 

946^ 

8 

17  23     3.05 

9.4890 

27  48  22.2 

S494   1 

9 

15  35  39.62 

9.1904 

22  41     7.0 

9.969 

9 

17  25  29.56 

9.4446 

27  51  37.0 

8.187   i 

10 

15  37  47.17 

3.1994 

22  50  20.3 

9.178 

10 

17  27  56.40 

94501 

27  64  42.3 

14)09   . 

11 

15  39  65.13 

3. 1960 

22  59  27.8 

0.075 

11 

17  30  23.57 

94655 

27  67  38.1 

9.861 

13 

15  42    3.49 

3.1499 

23    8  29.4 

8.975 

12 

17  32  61.06 

94600 

28    0  24.4 

9491 

13 

15  44  12.27 

3.1498 

23  17  24.9 

8474 

13 

17  35  18.87 

94669 

28    3     1.0 

9499  j 

14 

15  46  21.47 

9.1668 

23  26  14.3 

8.779 

14 

17  37  47.00 

94714 

28    6  27.9 

1 
9466  , 

15 

15  48  31.09 

9.ieS8 

23  34  57.6 

8.970 

15 

17  40  15.44 

94766 

28    7  45.0 

9.901 

16 

15  50  41.13 

9.n08 

23  43  34.7 

8467 

16 

17  42  44.18 

94814 

28    9  62.1 

94.6! 

17 

15  52  51.59 

9.1778 

23  52    6.6 

8463 

17 

17  45  13.21 

94869 

28  11  49.3 

1.871    ' 

18 

15  55    2.47 

9.1849 

24    0  30.2 

8.355 

18 

17  47  42.52 

94908 

28  13  36.6 

1.705 

19 

15  67  13.78 

9.19« 

24    8  48.3 

8.947 

19 

17  60  12.11 

94056 

28  15  13.9 

1418 

20 

15  59  25.51 

9.1990 

24  16  59.8 

8.ir 

20 

17  52  41.98 

94001 

28  16  41.2 

14IO 

21 

16     1  37.66 

9.9060 

24  25    4.7 

84)96 

21 

17  55  12.12 

94046 

28  17  68.3 

1.199   i 

22 

16    3  50.23 

9.9U1 

24  33    2.9 

7.914 

22 

17  57  42.53 

9.6089 

28  19    5.1 

l^X 

23 

16    6    3.23 

SU] 

9.9303 

raAY 

S.24  40  64.3 
10. 

7401 

23 

18    0  13.19 
TUl 

94180 
2SDA^ 

S.28  20     1.7 
'   12. 

0497 

1 
1 

0 

16    8  16.65 

9.9979 

S.24  48  38.9 

7487 

0 

18    2  44.09 

9.5170 

S.28  20  48.0 

0485    1 

1 

16  10  30.49 

9.3844 

24  66  16.7 

7471 

1 

18    6  15.23 

9.6900 

28  21  23.9 

0419    ^ 

2 

16  12  44.75 

9.9419 

26    3  47.6 

7064 

2 

18    7  46.60 

94947 

28  21  49.4 

0498 

3 

16  14  69.43 

9.9489 

25  11  11.2 

7485 

3 

18  10  18.19 

94388 

28  22    4.4 

0.168 

4 

16  17  14.53 

9.95M 

25  18  27.7 

7.914 

4 

18  12  49.99 

94819 

28  22    8.9 

0419    1 

5 

16  19  30.06 

9.9698 

26  25  36.9 

7409 

5 

18  15  22.01 

9.5853 

28  22    2.9 

0.187 

6 

16  21  46.01 

9.960S 

25  32  38.8 

6.970 

6 

18  17  54.23 

94884 

28  21  46.4 

0464    ' 

7 

16  24    2.38 

9.9763 

25  39  33.3 

64n 

7 

18  20  26.63 

94415 

28  21  19.2 

04a    , 

8 

16  26  19.17 

9.9688 

25  46  20.4 

6.799 

8 

18  22  69.21 

944U 

28  20  41.3 

0.799   '. 

9 

16  28  36.38 

9.9908 

25  52  59.9 

6405 

9 

18  25  31.96 

9.5479 

28  19  52.6 

0401    ' 

10 

16  30  54.01 

a.9979 

25  69  31.8 

6407 

10 

18  28    4.88 

34499 

28  18  53.2 

1479   i 

11 

16  33  12.06 

94048 

26    5  65.9 

6487 

11 

18  30  37.95 

94698 

28  17  43.1 

1458   1 

12 

16  35  30.53 

94118 

26  12  12.2 

6.907 

12 

18  33  11.16 

94648 

28  16  22.2 

1438   , 

13 

16  37  49.43 

94189 

26  18  20.7 

6476 

13 

18  35  44.51 

94560 

28  14  60.6 

1419   ' 

14 

16  40    8.73 

94450 

26  24  21.3 

6448 

14 

18  38  17.99 

94591 

28  13    7.9 

1400   ' 

16 

16  42  28.43 

94317 

26  30  13.9 

6408 

16 

18  40  51.60 

94610 

28  11  14.6 

1461    1 

16 

16  44  48.54 

94385 

26  35  58.3 

5479 

16 

18  43  26.32 

94698 

28    9  10.2 

9.169   1 

17 

16  47    9.05 

94459 

26  41  34.5 

5485 

17 

18  45  59.14 

94645 

28    6  65.0 

9444   1 

18 

10  49  29.96 

94518 

26  47    2.5 

5497 

18 

18  48  33.06 

94661 

28    4  28.9 

9496 

19 

16  51  51.27 

94584 

26  52  22.1 

6*357 

19 

18  51     7.07 

94674 

28     1  51.9 

9.709   1 

20 

16  54  12.98 

94650 

26  67  33.3 

6*116 

20 

18  53  41.15 

9.5686 

27  59    3.9 

1 
9499 

21 

16  56  35.09 

94715 

27    2  36.0 

4*978 

21 

18  56  15.30 

94607 

27  56    4.9 

8476 

22 

16  68  67.59 

94780 

27    7  30.1 

4429 

22 

18  68  49.51 

3.1706 

27  52  55.0 

8.9»   ' 

23 

17     1  20.47 

94844 

27  12  15.6 

4484 

23 

19     1  23.77 

94714 

27  40  34.1 

8441 

24 

17    3  43.73 

94808 

S.27  16  62.2 

4488 

24 

19    3  68.08 

34731 

S.27  46    2.1 

3495 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Dilt 
forlm. 

BwHnattnn 

IMSl 
forlm. 

Hoar. 

RichtAMMdon. 

DUL 
forlm. 

DUL 
forlm. 

WEDI 

^ESDI 

LY   18. 

FRIDAY 

15. 

h.    m.    s. 

t. 

O        1        « 

N 

h.    m.    t. 

■• 

O        1        • 

H 

0 

19     3  58.08 

9jrm 

S.27  46    2.1 

8.098 

0 

21     6  38.57 

9.4871 

s.21  27  38.4 

11481 

1 

19    6  32.42 

9.9796 

27  42  19.1 

8.809 

1 

21     8    5.86 

9.4896 

21  15  44.2 

11470 

s 

19    9    6.78 

9.0780 

27  38  25.1 

S.90S 

2 

21  10  32.88 

9.4481 

21     3  41.3 

19.190 

3 

19  11  41.17 

9.0789 

27  34  20.0 

4.177 

3 

21  12  59.63 

9.4487 

20  51  29.8 

19409 

4 

19  14  15.57 

%efm 

27  30    3.8 

4.801 

4 

21  15  26.12 

9.4899 

20  39    9.9 

19401 

5 

19  16  49.96 

9.8780 

27  25  36.6 

4.848 

5 

21  17  52.33 

9.4846 

20  26  41.7 

19488 

6 

19  19  24.33 

9.8728 

27  20  58.4 

4.799 

6 

21  20  18.26 

9U998 

20  14    5.3 

19478 

7 

19  21  58.68 

9.87.M 

27  16    9.2 

4.919 

7 

21  22  43.91 

9.4969 

20     1  20.7 

19410 

8 

19  24  33.01 

9.47 19 

27  11     9.0 

84M 

8 

21  25    9.29 

9U907 

19  48  28.0 

19444 

9 

19  27    7.31 

9.6719 

27     5  57.9 

8.977 

9 

21  27  34.39 

9U100 

19  35  27.3 

18477 

iO 

19  29  41.55 

9.8709 

27    0  35.8 

8.489 

10 

21  29  59.21 

9.4118 

19  22  18.7 

18.908 

11 

19  32  15.73 

9.8091 

26  55    2.8 

8.041 

11 

21  32  23.75 

9.4008 

19    9    2.3 

13487 

12 

19  34  49.84 

9.8079 

26  49  18.9 

8.839 

12 

21  34  48.00 

9.4018 

18  55  38.2 

18.404 

13 

19  37  23.88 

9JW67 

26  43  24.1 

04(M 

13 

21  37  11.97 

9.3979 

18  42    6.6 

18468 

14 

19  39  57.85 

9.8088 

26  37  18.4 

0.188 

14 

21  39  35.66 

94990 

18  28  27.6 

13.719 

15 

19  42  31.74 

9.8041 

26  31     1.9 

0.808 

15 

-    21  41  59.08 

94879 

18  14  41.2 

13434 

16 

19  45    5.54 

9.8098 

26  24  34.6 

0.848 

16 

21  44  22.21 

94839 

18    0  47.5 

13.984 

17 

19  47  39.24 

9.8007 

26  17  56.8 

0.798 

17 

21  46  45  06 

94785 

17  46  46.7 

14479 

18 

19  50  12.83 

9.8860 

26  11     7.8 

0.904 

18 

21  49    7.63 

94738 

17  32  38.9 

14.188 

19 

19  52  46.31 

9.8870 

26    4    8.2 

7489 

19 

21  51  29.92 

94099 

17  18  24.0 

14403 

30 

19  55  19.67 

9.8849 

25  56  58.0 

7.989 

20 

21  53  51.93 

94040 

17    4    2.4 

14410 

21 

19  57  52.90 

9.88«7 

25  49  37.2 

7^80 

21 

21  56  13.66 

94899 

16  49  34.1 

14497 

22 

20    0  25.99 

9.8801 

25  42    5.8 

7-019 

22 

21  58  35.11 

94859 

16  34  59.2 

14480 

23 

20    2  58.93 
THD 

9.8478 

RSDA 

S.25  34  23.8 
Y   14. 

7.787 

23 

22    0  56.29 
SAT 

94807 

URDA 

S.19  20  17.8 
Y  16. 

14.748 

0 

20    5  31.72 

9.8189 

S.25  26  31.3 

7J01 

0 

22    3  17.20 

94409 

S.16    5  30.0 

14449 

I 

20    8    4.36 

9.8198 

25  18  28.4 

8.138 

1 

22    5  37.84 

94410 

15  50  35.9 

14483 

2 

20  10  36.83 

9.8197 

25  10  15.1 

8J08 

2 

22    7  68.20 

9.3870 

15  35  35.7 

18468 

3 

20  13    9.13 

9.8807 

25     1  51.4 

8.481 

3 

22  10  18.28 

94894 

15  20  29.5 

18.184 

4 

20  15  41.25 

9.8887 

24  53  17.4 

8.089 

4 

22  12  38.09 

94980 

15    5  17.3 

18.969 

6 

20  18  13.19 

9.8807 

24  44  33.2 

8.891 

5 

22  14  57.64 

94986 

14  49  59.3 

18447 

6 

20  20  44.94 

9.8978 

24  35  38.9 

8.990 

6 

22  17  16.93 

94199 

14  34  35.7 

15441 

7 

20  23  16.49 

9.8949 

24  26  34.5 

9.188 

7 

22  19  35.95 

94148 

14  19    6.4 

18.883 

8 

20  25  47.84 

9.8908 

24  17  20.0 

9.898 

8 

22  21  54.71 

94106 

,  14    3  31.7 

18498 

9 

20  28  18.99 

9-8174 

24    7  55.5 

9.491 

9 

22  24  13.22 

94008 

13  47  51.6 

18.711 

10 

20  30  49.93 

9.8189 

23  58  21.1 

9.080 

10 

22  26  31.47 

9.1091 

13  32    6.3 

18.797 

11 

20  33  20.66 

9.8103 

23  48  36.9 

9490 

11 

22  28  49.47 

94979 

13  16  15.9 

16489 

12 

20  35  51.17 

9.8008 

23  38  42.8 

9.988 

12 

22  31     7.22 

9.9937 

13    0  20.4 

16.904 

13 

20  38  21.45 

9.8097 

23  28  39.0 

10.144 

13 

22  33  24.72 

9.9897 

12  44  20.0 

10.044 

14 

20  40  51.50 

9.4980 

23  18  25.6 

10.808 

14 

22  35  41.98 

9.9887 

12  28  14.9 

10.193 

15 

20  43  21.32 

9.4950 

23    8    2.6 

10.409 

15 

22  37  59.00 

9.9817 

12  12    5.2 

10.900 

16 

20  45  50.90 

9.4010 

22  57  30.1 

10.090 

16 

22  40  15.78 

94777 

11  55  50.9 

10.970 

17 

20  48  20.24 

9.4870 

22  46  48.2 

10.770 

17 

22  42  32.32 

9.9788 

11  39  32.2 

16449 

18 

20  50  49.34 

9.4899 

22  35  57.0 

10.931 

18 

22  44  48.63 

9.9700 

11  23    9.0 

10.490 

1  19 

20  53  18.19 

9.4787 

22  24  56.5 

11484 

19 

22  47    4.72 

9.9083 

11    6  41.7 

10.488 

1  20 

20  55  46.78 

9.4744 

22  13  46.9 

11.880 

20 

22  49  20.59 

9.9097 

10  50  10.4 

10484 

21 

20  58  15.11 

9.4701 

22    2  28.2 

11480 

21 

22  51  36.24 

9.9890 

10  33  35.2 

10419 

22 

21    0  43.19 

9.4088 

21  51    0.5 

11488 

22 

22  53  51.67 

94888 

10  16  56.1 

10489 

23 

21     3  11.01 

9.4018 

21  39  23.9 

11484 

23 

22  56    6.88 

94817 

10    0  13.3 

10.748 

24 

21    5  38.57 

9.4871 

S.21  27  38.4 

11411 

24 

22  58  21.88 

9.9484 

S.  9  43  26.8 

10408 
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IX 


GREENWICH 

MEAN    TIME. 

.  THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Diff. 
forlm. 

Dacliofttion. 

DUE. 
forlm. 

Hoar. 

Right  AMMulon. 

Mir. 
forlm. 

DeeUnaliea. 

for  1  m. 

SUNDAY 

17. 

TUESDAY   19. 

h.    m.    f. 

s. 

O        1        If 

« 

h.    m.    1. 

M. 

O       1       u 

« 

0 

33  58  31.88 

9.9484 

S.  9  43  36.8 

16.803 

0 

0  43  43.98 

9.1789 

N.  4  14  81.4 

17.809 

1 

33    0  36.68 

9.3451 

9  36  36.8 

16.861 

1 

0  45  54.38 

9.1787 

4  31  43.8 

njui 

3 

33    3  51.38 

9.0118 

9    9  43.4 

16.917 

3 

0  48    4.83 

9.1748 

4  49    3.0 

n.si9 

3 

33    5    5.69 

9.9885 

8  53  46.7 

16.970 

3 

0  50  15.30 

.  9.1749 

5    6  80.7 

nsn 

4 

33    7  19.90 

9.9S53 

8  35  46.9 

174)19 

4 

0  53  85.83 

9.n56 

5  83  36.8 

nj989 

5 

33    9  33.93 

9.9899 

8  18  44.3 

17.067 

5 

0  64  36.38 

9.1788 

5  40  49.4 

n.900 

6 

83  11  47.76 

9.9399 

8     I  38.8 

17.114 

6 

0  56  46.98 

9.1771 

5  58    0.8 

n.i<e 

7 

33  14     1.43 

9.9969 

7  44  30.5 

17.160 

7 

0  58  57.63 

9.1780 

6  15    8.4 

17.114 

8 

33  16  14.90 

9.9989 

7  37  19.5 

17.904 

8 

1     1    8.34 

9.1791 

6  38  13.9 

n^Mo 

9 

33  18  38.31 

9.9904 

7  10.  6.0 

17.345 

9 

1    3  19.18 

9.1808 

6  49  16.7 

174H1 

10 

33  30  41.35 

9.9176 

6  53  50.1 

17.985 

10 

1    6  89.98 

9.1815 

7    6  16.6 

M.978 

11 

33  83  54.33 

9.9149 

6  35  31.8 

17.838 

11 

1    7  40.91 

9.1838 

7  83  13.5 

18.094 

13 

33  35    7.14 

9.9193 

6  18  11.3 

17.859 

13 

1    9  51.93 

9.1849 

7  40    7.5 

16.87S 

13 

33  37  19.80 

9.9098 

6    0  48.7 

17.893 

13 

1  13    3.01 

9.18S6 

7  56  68.3 

I«i819 

14 

33  39  33.31 

9.9074 

5  43  84.8 

17.438 

14 

1  14  14.19 

9.1873 

8  13  45.8 

16.768 

15 

33  31  44.68 

9.9080 

5  35  57.9 

17.458 

15 

1  16  85.47 

9.1888 

8  30  89.9 

16.706 

16 

33  33  56.91 

9.9037 

5    8  39.8 

17.481 

16 

1  18  36.85 

9.1905 

8  47  10.6 

16^48 

17 

33  36    9.01 

9.9006 

4  51     0.1 

17.507 

17 

1  30  48.33 

9.1993 

9    3  47.8 

16.569 

18 

33  38  30.98 

9.1984 

4  33  38.9 

17.581 

18 

1  33  59.91 

9.1089 

9  80  81.3 

16.597 

19 

33  40  33.88 

9.196S 

4  15  56.3 

17.558 

19 

1  35  11.60 

9.1967 

9  36  51.0 

16.488 

30 

33  43  44.54 

9.1943 

3  58  33.5 

17.678 

80 

1  37  33.40 

9.1977 

9  53  16.8 

16.S98 

31 

33  44  56.14 

9.1994 

3  40  47.5 

17.603 

81 

1  39  35.33 

9.1997 

10    9  38.7 

16.839 

33 

83  47    7.63 

9.1907 

3  33  11.4 

17.609 

88 

1  31  47.37 

9.9018 

10  85  56.6 

16.964 

33 

83  49  18.03 
MO 

9.1800 

NDAY 

S.  3    5  34.4 
18. 

17.688 

83 

1  33  59.54 
WEDl 

9.9089 

N.10  48  10.4 
^Y  20. 

16.195 

0 

83  51  30.31 

9.1878 

S.  8  47  56.6 

17.686 

0 

1  36  11.84 

9.9069 

N.10  58  80.0 

16.194 

I 

33  53  41.50 

9.1897 

8  30  18.3 

nM5 

1 

1  38  34.88 

9.9085 

11  14  85.3 

16.051 

8 

83  65  63.59 

9.1819 

8  13  39.3 

17.654 

8 

1  40  36.86 

9.9108 

11  30  80.1 

15.976 

3 

83  58    3.60 

9.1839 

1  54  59.7 

n.661 

3 

1  48  49.58 

9.3183 

11  46  83.3 

15.608 

4 

0    0  14.54 

9.1816 

1  37  19.8 

17.666 

4 

1  45    8.44 

9.9157 

18    8  13.9 

15.831 

6 

0    8  35.40 

9.1804 

1  19  39.7 

n.669 

5 

1  47  15.45 

9.9189 

18  18    0.8 

15.749 

6 

0    4  36.19 

9.1793 

1     1  59.5 

17.671 

6 

1  49  88.68 

9J3908 

18  33  48.9 

15.661 

7 

0    6  46.91 

9.1763 

0  44  19.3 

17.671 

7 

1  51  41.95 

9.9985 

18  49  80.1 

15.579 

8 

0    8  57.57 

9.1773 

0  36  39.0 

17.669 

8 

1  53  55.44 

9.9969 

13    4  53.4 

15.406 

9 

0  11    8.18 

9.1764 

S.  0    8  59.0 

17.664 

9 

1  56    9.10 

9.9990 

13  80  19.6 

15.410 

10 

0  13  18.74 

9.1756 

N.  0    8  40.7 

17.697 

10 

1  58  88.93 

9.9818 

13  35  41.7 

15.8^ 

11 

0  15  89.35 

9.1748 

0  36  19.9 

17.648 

11 

8    0  36.93 

9.9847 

13  50  68.5 

16.3U 

13 

0  17  39.78 

9.1741 

0  43  58.5 

17.688 

18 

8    8  61.10 

i.98n 

14    6    9.9 

15.145 

13 

0  19  50.15 

9.1786 

1     1  36.5 

17.697 

13 

8    5    5.45 

9.9407 

14  81  15.9 

150)64 

14 

0  38    0.55 

9.1789 

1  19  13*.8 

n^ll4 

14 

8    7  19.98 

9.9437 

14  36  16.4 

14.969 

15 

0  84  10.93 

9.1738 

1  36  50.3 

17.509 

15 

8    9  34.70 

9.9109 

14  51  11.3 

14.868 

16 

0  36  31.39 

9.1796 

1  54  85.8 

17.583 

16 

8  11  49.61 

9.9S03 

15    6    0.5 

14.TJ9 

17 

0  38  31.63 

9.1799 

8  18    0.1 

17.569 

17 

8  14    4.73 

9^3585 

15  80  43.9 

14.675 

18 

0  30  41.95 

9.1790 

8  39  33.8 

17.541 

18 

8  16  80.03 

9.9568 

15  35  81.5 

14.577 

19 

0  38  59.87 

9.1719 

8  47    5.0 

17.518 

19 

8  18  35.54 

9.9603 

15  49  53.8 

14.477 

30 

0  35    3.59 

9.1790 

8    4  35.4 

17.494 

80 

8  30  51.35 

9.3635 

16    4  18.8 

14.875 

31 

0  37  13.93 

9.1739 

3  88    4.4 

17.469 

81 

3  33    7.16 

9.3669 

16  18  38.8 

14.979 

33 

0  39  33*36 

9.1734 

3  39  31.9 

17.448 

83 

8  35  33.38 

9.3705 

16  33  51.4 

14.167 

33 

0  41  33.61 

9.1737 

3  56  57.6 

17.414 

83 

8  87  39.63 

9.3743 

16  46  58.3 

14.063 

34 

0  43  43.98 

9.1789 

N.  4  14  81.4 

17.383 

34 

8  39  56.18 

9.9T78 

N.17    0  58.9 

18.ft56 

X. 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

noor. 

1 

Ttlghk  kmmmkm 

DHL 
forlm. 

PtIImHoq 

forlm. 

noor. 

Rlfh«Aie0Biioii. 

DUL 
forlm. 

DHL 
forlm. 

THURSDAY  21. 

SATURDAY  23. 

h.     B.     t. 

1. 

O        1        ff 

u 

h.    m.    •. 

s. 

O       f       « 

$1 

0 

9  39  56.18 

13778 

N.17    0  58.9 

13.956 

0 

4  33  33.36 

94501 

NJ25  43  19.5 

7480 

1 

3  33  13.96 

3.3815 

17  14  53.1 

1 

4  36    0.45 

94538 

35  50  37.5 

7.319 

8 

3  34  39.96 

9.3853 

17  38  40.7 

13.738 

8 

4  38  87.70 

9.4554 

25  57  45.8 

70)57 

3 

3  36  47.16 

a.3888 

17  43  81.7 

UMH 

3 

4  30  55.10 

94579 

26    4  44.4 

6405 

4 

3  39    4.63 

9.393d 

17  55  56.0 

13415 

4 

4  33  83.65 

3.4604 

36  11  33.2 

6.733 

5 

3  41  33.38 

9.3963 

18    9  33.5 

13400 

5 

4  35  50.35 

94698 

36  18  12.2 

6.568 

6 

3  43  40.16 

9.9898 

18  33  44.1 

13.385 

6 

4  38  18.19 

94651 

36  34  41.3 

0404 

7 

3  45  58.36 

940S5 

18  35  57.7 

13.168 

7 

4  40  46.17 

94673 

36  31     0.6 

6.340 

8 

3  48  16.58 

9.9073 

18  49    4.3 

1S4M0 

8 

4  43  14.38 

94095 

86  37  10.0 

OU)75 

9 

3  50  35.13 

9J110 

19    3    3.8 

134S1 

9 

4  45  43.51 

94715 

86  43    ^.6 

5.910 

10 

3  53  53.89 

9J148 

19  14  56.1 

13411 

10 

4  48  10.86 

94734 

86  48  59.2 

5.744 

11 

3  55  13.89 

94185 

19  37  41.1 

13400 

11 

4  50  39.32 

9.4753 

26  54  38.8 

5.577 

13 

3  57  33.11 

94333 

19  40  18.8 

13.587 

13 

4  53    7.88 

9.4760 

87    0    8.4 

5.400 

13 

3  59  51.56 

94961 

19  53  49.1 

13443 

13 

4  55  36.55 

34786 

87    5  87.9 

5.341 

14 

3    8  11.34 

94399 

80    5  11.8 

13415 

14 

4  58    5.31 

94801 

87  10  37.3 

5.078 

15 

3    4  31.15 

94117 

30  17  36.9 

13.187 

15 

5    0  34.16 

94815 

87  15  36.6 

4.905 

16 

3    6  51.39 

94976 

30  39  34.3 

13450 

16 

5    3    3.09 

948-29 

87  80  85.8 

4.736 

17 

3    9  11.66 

94415 

30  41  34.0 

11.930 

17 

5    5  33.10 

94843 

87  35    4.9 

4.567 

18 

3  U  33.37 

94454 

30  53  85.9 

11.790 

18 

5    8     1.19 

24853 

87  29  33.8 

4497 

19 

3  13  53.11 

94193 

31     5    9.9 

11466 

19 

5  10  30.35 

9.4863 

87  33  53.5 

4.337 

30 

3  16  14.18 

94511 

31  16  45.9 

11.583 

30 

5  13  59.56 

94873 

87  38     1.0 

4Mn 

31 

3  18  35.48 

94570 

81  38  13.8 

11497 

31 

5  15  28.81 

94879 

87  41  59.3 

8.887 

33 

3  30  57.03 

94609 

31  39  33.6 

11.993 

33 

5  17  58.11 

34886 

37  45  47.3 

8.710 

S3 

3  33  18.79 

94917 

N51  50  45.3 

1M9S 

33 

5  30  37.44 

94890 

N.37  49  35.1 

8445 

FB 

XD\Y 

29. 

SUI 

WAY 

24. 

0 

3  35  40.79 

9J6B5 

N.38    1  48.8 

10J89 

0 

5  38  56.79 

94804 

N57  58  53.7 

8474 

1 

•  3  38    3.08 

94798 

33  13  44.0 

10450 

1 

5  85  86.16 

94887 

37  56  10.1 

3.308 

8 

3  30  35.47 

94761 

38  83  30.8 

10.710 

8 

5  37  55.55 

94900 

37  59  17.2 

8.033 

3 

3  33  48.15 

94799 

33  34    9.3 

10469 

3 

5  30  34.96 

94903 

28    8  14.0 

3.861 

4 

3  35  11.06 

946S7 

83  44  39.1 

10437 

4 

5  33  54.38 

94901 

38    5    0.5 

2.690 

5 

3  37  34.19 

94874 

33  55    0.4 

10.381 

5 

5  35  33.78 

94899 

88    7  36.7 

2.519 

6 

3  39  57.55 

94910 

33    5  13.1 

10.199 

6 

5  37  53.17 

94897 

88  10    3.7 

9448 

7 

3  43  31.13 

94916 

33  15  17.1 

9494 

7 

5  40  83.54 

94898 

88  13  18.5 

2.177 

8 

3  44  44.93 

94983 

83  35  18.4 

9.918 

8 

5  43  51.89 

94889 

88  14  84.0 

2.006 

9 

3  47    8.93 

9.4018 

83  34  58.9 

9.701 

9 

5  45  81.31 

94883 

88  16  19.3 

1435 

10 

3  49  33.16 

94064 

33  44  36.5 

9459 

10 

5  47  50.48 

94874 

88  18    4.3 

1464 

11 

3  51  57.60 

94090 

33  54    5.1 

0.403 

11 

5  50  19.70 

94a66 

38  19  39.0 

1498 

13 

8  54  33.35 

94135 

84    3  84.7 

9.959 

13 

5  53  48.86 

94855 

38  81     3.5 

1438 

13 

3  56  47.11 

94160 

84  13  35.3 

9.101 

13 

5  55  17.96 

34843 

38  83  17.8 

1.158 

14 

3  59  13.17 

94194 

84  81  36.8 

8.949 

14 

5  57  46.98 

94830 

38  83  31.9 

0483 

15 

4     1  37.43 

94397 

84  30  89.3 

8.797 

15 

6    0  15.92 

94816 

88  34  15.9 

0414 

16 

4    4    3.89 

94960 

84  39  13.4 

8.6U 

16 

6    2  44.77 

94801 

38  34  59.7 

0445 

17 

4    6  38.55 

94398 

34  47  46.3 

8.488 

17 

6    5  13.53 

24785 

88  85  33.3 

0476 

18 

4    8  54.41 

94S35 

34  56  10.9 

8493 

18 

6     7  43.19 

9.4768 

88  85  56.8 

0407 

19 

4  U  30.46 

94957 

35    4  36.1 

8.174 

19 

6  10  10.75 

94750 

88  86  10.3 

0.139 

30 

4  13  46.60 

94887 

3:>  13  31.8 

8416 

30 

6  13  39.19 

94790 

38  36  13.5 

0.039 

31 

4  16  13.10 

94416 

35  30  38.0 

7456 

81 

6  15    7.51 

94700 

38  86    6.7 

0.196 

33 

4  18  39.68 

94445 

35  38  14.7 

7489 

33 

6  17  35.70 

94686 

28  25  49.9 

0463 

33 

4  31    6.44 

9447S 

35  35  51.9 

7440 

33 

6  80    3.75 

24603 

28  25  33.1 

0430 

34 

4  33  33.36 

94601 

NJ35  43  19.5 

7480 

84 

6  33  31.65 

34638 

Ni28  34  46.3 

0407 

18 
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GREENWICH   MEAN   TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaoandon. 

forlm. 

Dur. 

for  1  m. 

Hoar. 

DUr. 
forlm. 

DML     ' 
forlm. 

MO 

NDAY 

25. 

WEDNESDAY  27. 

h.    m.    •. 

•. 

O         t        U 

« 

h.    m.    f. 

t. 

O       i       $1 

g 

0 

6  22  31.65 

iM» 

N.28  24  46.3 

0.007 

0 

8  16     4.05 

3.3881 

NJ^i  54  16.7 

7.708 

1 

6  24  59.41 

1U613 

28  23  59.5 

0.863 

1 

8  18  18.15 

3.3310 

34  46  30.9 

7.aS8 

3 

6  27  97.01 

iMU 

28  23    2.8 

}jm 

3 

8  SO  31.87 

3.3367 

34  38  37.9 

7.043 

3 

6  29  54.44 

S.4A&7 

28  21  56.2 

1.10^2 

3 

6  33  45.33 

9.3106 

34  30  37.8 

84M0 

4 

6  32  21.70 

SUiMB 

28  20  39.8 

1.355 

4 

8  34  58.33 

S.31S4 

84  33  30.7 

8.n6  ' 

6 

6  34  48.78 

%4m 

28  19  13.6 

1.618 

5 

8  37  10.64 

9.3073 

84  14  10.7 

8.301   1 

6 

6  37  15.67 

3446ft 

28  17  37.6 

1.081 

6 

8  39  33.09 

3.3011 

84    5  55.8 

B.406 

7 

6  39  42.36 

%44»-2 

28  15  51.9 

1.843 

7 

8  31  34.97 

3.1040 

33  57  38.1 

8.518  1 

8. 

6  42    6.85 

3.4396 

28  13  56.5 

34XM 

8 

8  33  46.48 

9.1887 

33  48  53.7 

8.630 

9 

6  44  35.14 

3.4364 

28  11  51.4 

3.165 

9 

8  35  57.61 

3.1634 

33  40  12.6 

8.740  ! 

10 

6  47     1.22 

3.4828 

28    9  36.7 

3.*25 

10 

8  38    8.37 

9.063 

23  31  34.9 

8.840 

11 

6  49  27.08 

34W 

28    7  12.4 

3.484 

11 

8  40  18.76 

9.1700 

83  22  30.7 

8.057   1 

13 

6  51  52.72 

3.4^64 

28    4  38.6 

3.643 

13 

6  43  28.78 

3.1638 

33. 13  30.1 

0408 

13 

6  54  18.13 

3.4*215 

28     1  55.3 

3.801 

13 

8  44  38.42 

3.1676 

83    4  33.3 

0.108 

U 

6  56  43.30 

3.4114 

37  59    2.5 

3.066 

14 

8  46  47.69 

3.1614 

33  55  10.1 

0.971    1 

15 

6  59    8.23 

S.4IS6 

37  56    0.2 

3.115 

15 

8  48  56.59 

9.1463 

32  45  50.7 

0J74   < 

16 

7     1  32.92 

3.4004 

27  52  48.6 

3.370 

16 

6  51     5.11 

9.1300 

22  36  25.2 

0.476  1 

17 

7    3  57.36 

3.40&'2 

27  49  27.8 

8w|34 

17 

8  53  13.26 

9.13-28 

22  26  53.7 

0.576  1 

16 

7    6  21.54 

3.4000 

27  45  67.8 

8.677 

18 

8  55  21.05 

9.1367 

22  17  16.2 
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77  57  44 

8096 

76  88     3 

8080 

4 

Son 

W. 

46  17    8 

t448 

47  38  30 

8460 

48  59  50 

8453 

50  91    7 

8480 

Spica 

E. 

23     9  57 

SOOT 

21  41     7 

8079 

20  12  23 

8078 

18  43  46 

8083 

Mare 

E. 

33  50  56 

S770 

32  26     9 

8974 

31     I  27 

89n 

29  36  49 

8381 

Aatares 

E. 

60     1   12 

iOOA 

67  32     7 

8067 

06    3     5 

8061 

64  34    8 

3060 

a  Aquils 

E. 

115  37  47 

4114 

114  27  59 

4009 

118  17  50 

4073 

112     7  22 

4000 

5 

Son 

W. 

57    6  58 

S40I 

58  28    6 

8461 

59  49  14 

8469 

61  10  21 

8461 

Mare 

E. 

22  34  31 

SI9^} 

21   10  10 

8193 

19  45  50 

8394 

18  21  31 

8394 

Antares 

E. 

57  10  10 

1074 

55  41  29 

8074 

54  12  48 

8070 

52  44     8 

8074 

a  Aquiln 

E. 

106  11     2 

S9BI 

104  59    4 

8970 

103  46  55 

8900 

102  34  86 

8948 

6 

Son 

W. 

67  56  17 

t409 

69  17  35 

8447 

70  38  58 

8444 

72    0  25 

8440 

Antares 

E. 

45  20  33 

sooe 

43  51  44 

8066' 

42  22  52 

8063 

40  53  56 

8009 

a  Aquile 

E. 

96  30  33 

M07 

95  17  20 

8601' 

94    4     1 

8891 

92  50  35 

8889 

7 

Son 

W. 

78  49    0 

t4U 

80  11     3 

8400 

81  33  14 

8397 

82  55  34 

8868 

Antares 

E. 

33  27  59 

MXM 

31  58  28 

8097 

30  28  49 

8091 

28  59    2 

8014 

a  Aqailas 

E. 

86  42  11 

1897 

85  28  18 

8863 

84  14  21 

8861 

83     0  22 

8800 

Fomalhaut 

E. 

114  52  30 

tlSI 

113  27  56 

8969 

112     3     8 

8907 

110  38*    6 

8340 

8 

Son 

W. 

89  49  45 

9341 

91  13    8 

8830 

92  36  45 

8819 

94    0  34 

8306 

Spica 

W. 

24  30  20 

9978 

26     1     0 

9967 

27  31  54 

9906 

29     3     2 

9940 

Antares 

E. 

21  27  42 

9970 

19  56  52 

9961 

18  25  50 

9901 

16  54  36 

3941 

a  Aquile 

E. 

76  50  12 

8860 

75  36  12 

8861 

74  22  13 

8860 

73    8  18 

8868 

Fomalhaut 

E. 

103  29  22 

itS4 

102    2  54 

8179 

100  36  11 

8109 

99    9  13 

8146 

9 

Son 

W. 

101     3  20 

8949 

102  28  40 

8999 

103  54  18 

8919 

105  20  13 

81S7 

Spica 
Mare 

W. 

36  42  28 

988^2 

38  15  10 

9867 

39  48  11 

9804 

41  21  29 

3840 

W. 

23     2  17 

8090 

24  30  39 

8076 

25  59  18 

8061 

27  28  15 

8017 

a  Aquile 

E. 

67    0     4 

8909 

65  46  53 

8991 

64  33  55 

8980 

63  21  11 

8903 

Fomalhaut 

E. 

91  50  29 

80SI 

90  21  56 

8067 

88  53     6 

8604 

87  24     0 

8040 

a  Pegasi 

E. 

112  43  34 

8148 

111   18  22 

•937 

109  52  45 

8906 

108  96  43 

3186 

10 

Son 

W. 

112  34  26 

8117 

114    9  15 

8100 

115  30  25 

8089 

116  58  56 

8060 

Spica 

W. 

49  12  46 

9763 

50  48    2 

2747 

52  23  39 

9731 

53  59  38 

9710 

Mare 

W. 

34  57  39 

9968 

36  28  32 

9901 

37  59  46 

9930 

39  31  21 

9918 

a  Aquilie 

E. 

57  22  18 

407a 

56  11  49 

4106 

55     1  53 

4140 

58  52  35 

4190 

Fomalhaut 

E. 

79  54  19 

9978 

78  23  33 

3909 

76  52  29 

9946 

75  21     8 

9968 

a  Pegasi 

E. 

101  10  33 

8067 

99  42    8 

8068 

98  13  19 

8049 

96  44     7 

8081 

Jupiter 

E. 

117  37  20 

9747 

116     1  42 

9780 

114  25  42 

9710 

112  49  22 

9697 

11 

Sun 

W. 

124  26  57 

9970 

125  57  41 

9967 

127  28  47 

9989 

129    0  17 

9991 

Spica 
Mare 

W. 

62     5     6 

9699 

63  43  21 

9619 

65  22    0 

3094 

67     1     3 

3076 

W. 

47  14  46 

9639 

48  48  36 

9811 

50  22  49 

9793 

51  57  26 

2774 

Fomalhaut 

E. 

67  40  20 

9671 

66    7  24 

9660 

64  34  14 

3849 

63     0  50 

9639 
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AUGUST,    1856* 


XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^1 

SUr'i  Namt 
and 

Noon. 

P.L. 
of 

m«>- 

P.L. 
of 

VP». 

P.L. 
of 

IXh. 

P.L. 
of 

Podtkm. 

DHL 

Di£ 

Di£ 

DHL 

11 

a  Pegasi 

E. 

O        1          N 

95  14  33 

aois 

o      1       n 

93  44  36 

9904 

O       1         u 

92  14  16 

9977 

O       1         « 

90  43  84 

9887 

Jupiter 

E. 

HI  12  38 

aasi 

109  35  32 

9684 

107  58    4 

9647 

106  20  13 

9880 

18 

Spica 
Mara 

W. 

68  40  31 

ssoo 

70  20  23 

9541 

72    0  39 

9598 

73  41  20 

9608 

W. 

53  33  28 

97M 

55    7  54 

9788 

56  43  44 

9719 

58  19  59 

gfioi 

Antarea 

W. 

22  46    0 

3U0 

24  25  52 

9540 

26    6    9 

9539 

27  46  51 

9804 

Fomalhaat 

E. 

61  27  13 

9830 

59  53  24 

9899 

58  19  25 

9815 

56  45  17 

9008 

aPegasi 

E. 

83    4  43 

9978 

81  31  56 

986S 

79  58  50 

9848 

78  25  25 

9BM 

Jupiter 

E. 

98    5    2 

9M1 

96  24  46 

9534 

94  44    6 

1606 

93     3     1 

S689 

13 

Spica 
Mara 

W. 

82  10  56 

9418 

83  54     5 

9401 

85  37  38 

9884 

87  21  35 

9887 

W. 

66  27  18 

9610 

68    6     0 

9699 

69  45    6 

9874 

71  24  36 

9568 

Antares 

W. 

36  16  33 

9417 

37  59  44 

9400 

39  43  19 

9868 

41  27  18 

9888 

Fomalhaat 

E. 

48  53  10 

9801 

47  18  44 

9807 

45  44  25 

9815 

44  10  16 

9836 

a  Pegasi 

E. 

70  34    9 

3777 

68  59  11 

9768 

67  24     1 

9781 

65  48  42 

9755 

Jupiter 

E. 

84  31  26 

9401 

82  47  52 

9889 

81     3  53 

9866 

79  19  29 

9849 

a  Arietia 

E. 

112    0  85 

MBO 

110  18  38 

9450 

108  36  15 

9483 

106  53  27 

9415 

14 

Spica 
Mara 

W. 

96    7  20 

9988 

97  53  37 

9773 

99  40  16 

99S0 

101  27  16 

9944 

W. 

79  47  57 

9475 

81  29  46 

9460 

83  11  56 

9444 

84  54  28 

1480 

Antarea 

W. 

50  13  12 

9980 

51  59  32 

1179 

53  46  13 

9957 

55  33  16 

99tt 

a  Pegaai 

E. 

57  50  41 

9747 

56  15    4 

9751 

54  39  32 

«769 

53     4  10 

tm 

Jupiter 

E. 

70  31  32 

9271 

68  44  50 

9^157 

66  57  47 

9949 

65  10  22 

9997 

a  Arietia 

E. 

98  13  18 

903 

06  28    6 

9117 

94  42  31 

980^1 

92  56  34 

9988 

15 

Spica 
Mara 

W. 

110  27  24 

9180 

112  16  21 

9169 

114     5  35 

91fi0 

115  55     5 

9M8 

W. 

93  32    6 

9m 

95  16  33 

98A9 

97     1  17 

9^1 

98  46   17 

9881 

Antarea 

w. 

64  33  34 

9178 

66  22  34 

9108 

68  11  50 

9157 

70     1  23 

9147 

a  Pegasi 

E. 

45  12    8 

9876 

43  39  18 

9919 

42    7  15 

9937 

40  36    8 

8008 

Jupiter 
a  Arietia 

E. 

56     8    4 

9183 

54  18  39 

9151 

52  28  57 

9110 

50  38  59 

9180    1 

E. 

84     1  53 

9916 

82  14     3 

9914 

80  25  57 

9904 

78  37  35 

9104    1 

Aldebaraa 

E. 

114  32  18 

9949 

112  45    3 

9387 

110  57  30 

9331 

109     9  38 

tii3 

16 

Mara 

W. 

107  34  48 

9987 

109  21     6 

9981 

111     7  34 

«74 

112  54  11 

9960 

Antarea 

w. 

79  12  41 

9105 

81     3  33 

9098 

82  54  35 

9099 

84  45  46 

9086 

a  AquilB 

w. 

42  22  37 

4610 

43  24  53 

448S 

44  29  45 

4471 

45  37     4 

4197 

Jupiter 

E. 

41  25  36 

908S 

39  34  18 

9081 

37  42  49 

9075 

35  51   12 

9071 

a  Arietia 

E. 

69  32  29 

9IA7 

67  42  56 

9151 

65  53  15 

9147 

64     3  28 

9IU    ! 

Aldebaran 

E 

100    6  19 

9185 

98  16  59 

9188 

96  27  2h 

9151 

94  37  47 

9146 

17 

Antarea 

W. 

94     3  27 

9070 

95  55  12 

906B 

97  47    0 

9068 

99  36  49 

9008 

a  Aquils 

W. 

51  44  32 

8509 

58    3    7 

8535 

54  23     4 

8456 

55  44   17 

8804    1 

a  Arietia 

E. 

54  53  37 

9189 

53    3  37 

9141 

51   13  41 

9144 

49  23  49 

9149 

Aldebaraa 

E. 

85  27  42 

9180 

83  37  28 

9199 

81  47  13 

9198 

79  56  57 

9199    , 

Saturn 

E. 

118    0  15 

9198 

116    9  59 

9196 

114  19  39 

9194 

112  29  17 

9194 

18 

a  Aquils 

W. 

62  45  43 

8178 

64  12  25 

8148 

65  39  43 

8114 

67    7  35 

8880 

Fomalhaut 

W. 

31   12  41 

9918 

32  44  37 

9841 

34  18  12 

9775 

35  53  1;> 

9790    ] 

a  Arietia 

E. 

40  16  47 

9190 

38  28    4 

9908 

36  39  41 

9319 

34  51  42 

9917    ■ 

Aldebaran 

E. 

70  46  16 

9144 

68  56  24 

9149 

67    6  39 

9155 

65   17     4 

9109 

Saturn 

E. 

103  17  31 

9180 

101  27  17 

9188 

99  37     8 

9187 

97  47     6 

9141    1 

PoUux 

E. 

114  19  35 

9079 

112  28    3 

9081 

110  86  35 

9085 

108  45  12 

9000 

10 

a  Aquils 

W. 

74  32  42 

8090 

76    2  30 

8014 

77  32  26 

8009 

79    2  28 

8008 

1 

Fomalhaut 

W. 

44     8    7 

9AM 

45  43     8 

9684 

47  23  34 

9518 

49     4  22 

9007    j 

XVI, 


AUGUST,    1866. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of 

11 

Star's  Name 

PL. 

P.L. 

PL. 

P.L. 

and 

Midnight. 

of 

XVh. 

of 

XVlUh. 

of 

XXIh. 

of 

Portion. 

DUL 

Dlff. 

DUL 

DUL 

a  Pegasi 

E. 

O        1          N 

89  13  30 

2M9 

O        1         II 

87  41     4 

9936 

O        1          II 

86     9  18 

9900 

O       1         11 

84  37  10 

9804 

Jupiter 

E. 

104  41  59 

9013 

103    3  21 

9096 

101  24  19 

9677 

99  44  53 

9669 

13 

Spica 

W. 

75  22  25 

3487 

77    3  56 

9470 

78  45  51 

9462 

80  28  11 

9436 

Mars 

W. 

59  56  38 

3083 

61  33  41 

9604 

63  11     9 

9046 

64  49     1 

9698 

Antares 

W. 

29  27  58 

3487 

31     9  30 

9470 

32  51  26 

3462 

34  33  47 

9434 

Fomalhaut 

E. 

55  11     0 

9904 

53  36  37 

9600 

52    2     9 

9798 

50  27  39 

9799 

a  Pegasi 

E. 

76  51  42 

3831 

75  17  41 

9600 

73  43  25 

9798 

72    8  54 

3787 

Japiter 

E. 

91  21  32 

3411 

89  39  38 

9468 

87  57  19 

9436 

86  14  35 

9418 

13 

Spica 
l^ra 

W. 

89    5  57 

98M 

90  50  43 

9836 

92  35  52 

SB18 

94  21  25 

9308 

W. 

73    4  29 

3640 

74  44  46 

9623 

76  25  27 

9007 

78    6  31 

9491 

Antares 

W. 

43  U  42 

3S49 

44  56  30 

3888 

46  41  41 

9817 

48  27  15 

9809 

Fomalhaut 

E. 

42  36  21 

9B40 

41     2  45 

9860 

39  29  35 

9686 

37  56  57 

a»n 

a  Pegasi 

E. 

64  13  15 

9700 

62  37  41 

9746 

61     2    2 

9746 

59  26  22 

9744    ! 

Jupiter 

E. 

77  34  41 

3tt3 

75  49  28 

9816 

74     3  52 

3800 

72  17  53 

9986 

a  Arietis 

E. 

105  10  14 

3S08 

103  26  36 

9880 

101  42  33 

9304 

99  58    7 

iS48 

U 

Spica 
Alars 

W. 

103  14  38 

3380 

105    2  21 

9917 

106  50  23 

9904 

108  38  44 

9199 

W. 

86  37  20 

941A 

88  20  33 

3401 

90    4    6 

9880 

91  47  57 

9370 

Antares 

W. 

57  20  40 

3339 

59     8  25 

9216 

60  56  29 

3203 

62  44  52 

9190 

a  Pegasi 

E. 

51  29     1 

3789 

49  54  10 

2798 

48  19  40 

3820 

46  45  38 

9846 

Jupiter 

E. 

63  22  35 

931S 

61  34  27 

9900 

59  45  59 

3186 

57  57  11 

9174 

a  Arietis 

E. 

91  10  17 

9374 

60  23  39 

9961 

87  36  42 

3248 

85  49  26 

3937 

15 

Spica 

W. 

117  44  51 

9188 

119  34  51 

9130 

121  25     5 

3131 

123  15  32 

91U 

Mars 

W. 

100  31  32 

3321 

102  17     1 

9311 

104     2  44 

3309 

105  48  40 

9294 

Antares 

W. 

71  51  U 

9197 

73  41  14 

9128 

75  31  31 

9120 

77  22     0 

9119 

a  Pegasi 

E. 

39    6    6 

3070 

37  37  20 

3143 

36  10    2 

3229 

34  44  27 

3899 

Jupiter 

E. 

48  48  46 

3120 

46  58  18 

9112 

45    7  37 

9103 

43  16  42 

3090 

a  Arietis 

E. 

76  48  58 

9185 

75    0    8 

91T7 

73  11     6 

9170 

71  21  53 

9168 

Aldebaran 

E. 

107  21  29 

9201 

105  33     3 

9191 

103  44  22 

9182 

101  55  27 

9173 

16 

Mars 

W. 

114  40  56 

9964 

116  27  48 

9261 

118  14  45 

9267 

120     1  48 

9964 

Antares 

W. 

86  37     6 

9083 

88  28  33 

9076 

90  20    6 

9074 

92  11  45 

9079 

a  Aquils 

W. 

46  46  40 

8998 

47  58  22 

8881 

49  12     1 

tno 

50  27  28 

3681 

Jupiter 

E. 

33  59  28 

9066 

32    7  37 

9061 

30  15  38 

9066 

28  23  34 

2066 

a  Arietis 

E. 

62  13  35 

9141 

60  23  38 

9189 

58  33  39 

9188 

56  43  38 

3138 

Aldebaran 

E. 

92  47  58 

3141 

90  58    2 

9137 

89    8    0 

9134 

87  17  53 

3183 

17 

Antares 

W. 

101  30  38 

9008 

103  22  27 

9009 

105  14  14 

9071 

107    5  58 

3078 

a  Aquilae 

W. 

57    6  40 

8838 

58  30    7 

3991 

59  54  29 

3247 

61  19  43 

3208 

a  Arietis 

E. 

47  34    4 

3lft5 

45  44  28 

9161 

43  55     1 

9169 

42    5  47 

3178 

Aldebaran 

E. 

78    6  42 

9181 

76  16  30 

9182 

74  26  20 

9136 

72  36  15 

3139 

Saturn 

E. 

110  38  54 

3133 

108  48  30 

9124 

106  58    8 

9196 

105     7  48 

3128 

18 

a  Aquilae 

W. 

68  35  54 

8073 

70    4  38 

3066 

71  33  43 

3041 

73     3     5 

8080 

Fomalhaut 

W. 

37  29  25 

9674 

39     6  40 

9636 

40  44  47 

9603 

42  23  38 

3676 

a  Arietis 

E. 

33    4     9 

3J57 

31  17    6 

9981 

29  30  38 

9309 

27  44  52 

3343 

Aldebaran 

E. 

63  27  39 

3170 

61  38  26 

9177 

59  49  25 

9188 

58     0  38 

3197 

Saturn 

E. 

95  57     9 

9146 

94    7  20 

9162 

92  17  40 

9160 

90  28  10 

3166 

Pollux 

E. 

106  53  57 

9096 

105    2  50 

2101 

103  11  52 

9107 

101  21     3 

3114 

10 

a  Aquilae 

W. 

80  32  33 

8005 

82    2  39 

3008 

83  32  41 

3019 

85    2  39 

3018 

Fomalhaut 

W. 

50  45  26 

9497 

52  26  44 

9489 

54     8  12 

9484 

55  49  48 

3481 
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XVII- 


GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES.                                                               1 

1 

*8S 

Star's  Kmm 
and 

Noon. 

P.L. 
or 

IIP^ 

P.L.- 
of 

Vlh. 

P.L. 

or 

IXh^ 

P.L. 

of 

Podtion. 

DUL 

DHL 

DHL 

1 

O        /          M 

O      1        « 

O       1         « 

O       1        u 

19 

AldebaraD    E. 

56  19    6 

9906 

64  93  50 

9990 

69  35  63 

9988 

60  48  14 

IMT    1 

Saturn         E. 

88  38  5d 

2173 

86  49  40 

9180 

86    0  42 

9188 

83  11  66 

9197 

Pollux         E. 

09  30  95 

S131 

97  39  68 

3198 

96  49  43 

9187 

93  59  40 

9146 

20 

a  AquUe      W. 

86  39  30 

a095 

88    9  19 

8089 

89  31  45 

8043 

91     1     5 

8000 

Fomalhaut  W. 

67  31  98 

S480 

69  13  10 

9480 

60  64  62 

9480 

62  36  33 

9«8i 

a  Pegasi       W. 

38  46  42 

1068 

40  16  31 

8010 

41  46  24 

9071 

43  16  13 

90S9 

Jupiter         W. 

18    4    7 

9174 

19  63  13 

3184 

91  49    4 

3104 

23  30  40 

9900     ! 

Aldebarau    E. 

41  65  36 

9ns 

40  10  94 

9860 

38  96  46 

9878 

36  41  39 

9100 

Saturn         E. 

74  11  38 

9M7 

79  94  90 

9966 

70  87  18 

9960 

68  50  33 

9981 

PoUux          E. 

84  69  47 

9198 

83    4     0 

9908 

81  16  46 

9914 

79  27  40 

9990 

Sun              E. 

191  17  49 

9004 

119  36  36 

9010 

117  66  43 

9096 

116  16    6 

9008 

1 

91 

a  AquilB      W. 

98  93  91 

Site 

09  50  44 

81(<1 

101  17  40 

8184 

102  44    8 

1 
8900 

Fomalhaut  W. 

71     3  36 

9510 

79  44  36 

9018 

74  95  93 

9037 

76     6  69 

90S* 

a  Pegasi      W. 

61     0  19 

9B10 

69  34  19 

9804 

64    8  42 

9704 

66  43  18 

9786     1 

Jupiter         W. 

39  99  38 

9901 

34  16  36 

9778 

36    3  15 

9985 

37  49  37 

9907 

Saturn         E. 

60     1  17 

9M4 

68  16  91 

9067 

66  31  45 

9871 

64  47  29 

9884 

Pollux          E. 

70  31  94 

99B4 

68  46     1 

9906 

66  58  56 

9800 

66  13     9 

9899 

Sun             E. 

107  66    9 

9S0O 

106  17  13 

9813 

104  38  34 

9096 

103    0  13 

9688 

99 

a  Aquila      W. 

109  48  31 

9UQ 

111  11  34 

iooo 

119  33  56 

8484 

113  66  34 

8474     ; 

Fomalhaut  W. 

84  96  39 

9068 

86    4  50 

9O0O 

87  43  45 

9613 

89  92  23 

9890     j 

a  Pegaw       W. 

63  37  69 

9n5 

66  19  68 

9n6 

66  47  57 

9779 

6^99  52 

9788     ! 

Jupiter         W. 

46  36  67 

9800 

48  91  31 

9871 

60    6  47 

9084 

61  49  45 

9800 

a  Arietia      W. 

90    0  96 

9708 

91  36  36 

9797 

93  11  39 

9006 

94  48  94 

9873     j 

Saturn         E. 

46  11  10 

9406 

44  98  68 

9474 

42  47    8 

9480 

41     6  40 

9006     1 

PoUux         E. 

66  98  49 

9086 

64  44  52 

9008 

63     1  14 

9410 

61  17  64 

9190     ' 

Sum             E. 

94  69  66 

1700 

03  16  92 

9718 

91  40    6 

9783 

90    4     9 

9V4* 

93 

Foroalhant  W. 

97  31  11 

9099 

09    8     1 

9106 

100  44  33 

9731 

109  90  45 

9780 

a  Pegasi      W. 

76  16  49 

9016 

77  49  58 

9838 

79  23  66 

9831 

80  57  43 

9840 

Jupiter         W. 
a  Arietis      W. 

60  26    9 

9468 

69    7  91 

9470 

63  49  17 

948i 

65  30  56 

9104 

1 

39  67  93 

9on 

34  36  35 

9883 

36  13  46 

9634 

37  51  55 

9SS7 

Saturn         E. 

39  44  13 

9000 

31     6  12 

9016 

29  26  39 

9038 

97  48  36 

9089 

Pollux         E. 

49  46  43 

9487 

41     4  U 

9499 

39  22  56 

9011 

37  41  68 

9894 

Sun             E. 

89    8  48 

9010 

80  34  37 

»i6 

79     0  43 

9888 

77  97    6 

9003 

94 

Fomalhaut  W. 

110  16  49 

9810 

111  60  60 

9BS3 

113  24  36 

9860 

114  67  69 

*»! 

a  Pegasi       W. 

88  43  33 

9809 

00  16     2 

9004 

91  48  16 

9016 

93  20  15 

99-J8    ; 

Jupiter         W. 
a  Arietis      W. 

73  66    3 

9009 

76  35     4 

9668 

77  14  50 

9074 

78  54  20 

9iB6     1 

46     1  16 

9009 

47  38  45 

9671 

49  16    4 

9678 

60  53   13 

90M    1 

Pollux         E. 

99  91  99 

9066 

97  42  14 

9607 

26     3  15 

9010 

24  24  33 

9039     1 

Sun             E. 

69  43  11 

90M 

68  11  13 

9030 

66  39  31 

9043 

66     8    6 

"**  1 

96 

a  Pegasi      W. 

100  66  11 

9004 

109  96  31 

8000 

103  56  33 

8033 

105  96  17 

1 

8000  ; 

Jupiter         W. 
o  Arietis      W. 

87    8  10 

9SM 

88  46  13 

9648 

90  24     2 

9868 

99     1  38 

9000 

68  66  90 

9790 

60  39  95 

9786 

62     8  18 

9744 

63  44     0 

9700    j 

Sun             E. 

67  34  38 

0014 

66    4  49 

8006 

64  36     0 

8086 

63     6  31 

8047 

^ 

Jupiter         W. 
a  Arietis      W. 

100    6  94 

f7M 

101  49  43 

9736 

103  18  50 

9784 

104  54  46 

1 
9T49    1 

1 

71  39  43 

9790 

73  14   18 

9803 

74  48  43 

9811 

76  29  66 

9018 

Sun             E. 

46  41  34 

8101 

44  13  96 

8118 

42  45  3-2 

8194 

41   17  61 

8IS4     , 

i   97 

Sun             E. 

34    9  36 

8197 

39  36  11 

8198 

31   10    0 

8300 

90  44     9 

8390 

XVIII. 


AUGUST,    1856. 
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GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

n 

Star's  Kune 
and 

Midnight. 

P.L. 
of 

XVH. 

P.L. 
of 

XVIUh. 

P.L. 

or 

XXlh. 

P.L. 
of 

PMltkm. 

IMff. 

DUL 

IHft 

Difli 

O        /          II 

O       1        « 

O       f         It 

O        1          M 

19 

Aldebaran    E. 

49     0  56 

S903 

47  14     1 

9917 

45  27  27 

9994 

43  41  18 

9819 

Saturn         E. 

81  23  24 

9906 

79  35     5 

9916 

77  47     1 

9996 

75  59  12 

9936 

Pollux         E. 

92     9  49 

9164 

90  20  12 

9168 

88  30  49 

9113 

86  41  41 

9189 

20 

a  AquilsB      W. 

92  30  10 

soeQ 

93  58  58 

3084 

95  27  27 

3101 

96  55  35 

3119 

Fomalhaut  W. 

64  18  11 

0487 

65  59  43 

9491 

67  41     9 

9491 

69  22  27 

9003 

' 

a  Pegasi      W. 

44  47  51 

9000 

46  20  10 

9813 

47  53     3 

9861 

49  26  25 

9631 

Jupiter         W. 

25  19     0 

9910 

27    7    4 

9991 

28  54  52 

'   9937 

30  42  24 

9949 

Aldebaran    E. 

34  58    9 

9ai 

33  15  18 

9468 

31  33  13 

9499 

29  51  58 

9038 

Saturn         E. 

67    4    6 

9994 

65  17  57 

9306 

63  32    5 

9811 

61  46  31 

9831 

Pollux         E. 

77  39  50 

9917 

75  52  17 

9948 

74     5    2 

9960 

72  18    4 

9979 

Sum             E. 

114  34  46 

9ftM 

112  54  42 

9661 

111  14  54 

9014 

109  35  23 

9086 

SI 

a  Aquil©      W. 

104  10    7 

8986 

105  35  34 

3968 

107    0  29 

3994 

108  24  48 

3390 

Fomalhaut  W. 

77  46  23 

S54ft 

79  26  33 

9666 

81     6  30 

9566 

82  46  12 

9arn 

aPegaai      W. 

57  18    4 

9180 

58  52  58 

9Tn 

60  27  56 

9n6 

62    2  57 

9n4 

Jupiter         W. 

39  35  41 

9309 

41  21  27 

9399 

43     6  55 

9884 

44  52     5 

9346 

Saturn         E. 

53    3  32 

9398 

51  19  55 

0413 

49  36  39 

9498 

47  53  44 

9443 

Pollux         E. 

63  27  41 

9884 

61  42  30 

9846 

59  57  38 

9309 

58  13    4 

9879 

Sun             E. 

101  22    9 

9661 

99  44  23 

9666 

98    6  56 

9678 

96  29  47 

9691 

S2 

a  Aquila      W. 

115  16  27 

8616 

116  S6  33 

3661 

117  55  50 

3609 

119  14  15 

3664 

Fomalhaut  W. 

91     0  44 

9038 

92  38  48 

9661 

94  16  34 

9664 

95  54     2 

9678 

a  Pegasi       W. 

69  57  42 

9788 

71  32  26 

9194 

73     7     2 

9800 

74  41  30 

9801 

Jupiter         W. 

53  33  25 

9409 

55  16  47 

9491 

56  59  52 

9433 

58  42  39 

9440 

aArietis      W. 

26  25  41 

9657 

28    3  19 

9646 

29  41   12 

9688 

31  19  15 

9630 

Saturn         E. 

39  24  35 

9699 

37  43  53 

9640 

36     3  35 

9667 

34  23  41 

9676 

Pollux         E. 

49  34  52 

9435. 

47  52     7 

9448 

46     9  41 

9161 

44  27  33 

9414 

Sun             E. 

88  28  29 

9769* 

86  53     7 

9119 

85  18    3 

9786 

83  43  17 

9799 

83 

Fomalhaut  W. 

103  56  38 

9761 

105  32  10 

9167 

107    7  21 

9789 

108  42  12 

9796 

a  Pegaai      W. 

62  31  19 

9849 

84     4  43 

9860 

85  37  53 

9870 

87  10  50 

9861 

Jupiter         W. 

67  12  18 

9606 

68  53  24 

9617 

70  34  13 

9699 

72  14  46 

9040 

a  Arietia      W. 

39  30     0 

9640 

41     8     0 

9646 

42  45  53 

9601 

44  23  39 

9661 

Saturn         E. 

26  11     5 

9688 

24  34     9 

9716 

22  57  51 

9749 

21  22  16 

9787 

Pollux         E. 

36     1   18 

9686 

34  20  56 

9648 

32  40  50 

9061 

31     1     1 

9073 

Sum             E. 

75  53  46 

9866 

74  20  43 

9878 

72  47  56 

9891 

71  15  25 

9904 

24 

Fomalhaut  W. 

116  31     0 

9886 

118    3  37 

9906 

119  35  49 

9990 

121     7  36 

9946 

a  Pegasi       W. 

94  51  58 

9940 

96  23  26 

9953 

97  54  38 

9966 

99  25  33 

9980 

Jupiter         W. 

80  33  35 

9096 

82  12  35 

9601 

83  51  21 

9617 

85  29  52 

9691 

a  Arietis      W. 

52  30  12 

9694 

54     7     0 

9709 

55  43  38 

9710 

57  20    4 

9718 

Pollux          E. 

22  46     8 

9686 

21     8     0 

9648 

19  30  10 

9661 

17  52  38 

9614 

Sum             E. 

63  36  54 

9900 

62    5  58 

9977 

60  35  16 

9989 

59    4  50 

8001 

25 

o  Pegasi      W. 

106  55  42 

3064 

108  24  48 

8011 

109  53  35 

3088 

111  21  57 

81C0 

Jupiter         W. 

93  39     1 

9678 

95  16  11 

9887 

96  53     8 

9097 

98  29  52 

9706 

a  Arietis      W. 

65  19  31 

9761 

66  54  50 

9769 

68  29  59 

9778 

70    4  50 

97B0 

Sun             E. 

51  36  16 

8008 

50     7  15 

8060 

48  38  28 

3081 

47     9  55 

8091 

^ 

Jupiter         W. 
a  Arietis      W. 

106  30  30 

9761 

108     6     2 

9760 

109  41  23 

9768 

111  16  33 

9n6 

77  56  59 

9898 

79  30  50 

9836 

81     4  31 

9844 

82  38    ^ 

9859 

Sun             E. 

39  50  23 

3144 

38  23     7 

8166 

36  56    4 

3166 

35  29  14 

8116 

27 

Sum             E. 

28  18  17 

3989 

26  52  46 

3944 

25  27  29 

3906 

24     2  26 

3}68 

19 
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SEPTEMBER,    1856. 


AT  GBEENWICH  APPARENT  NOON. 


i 


Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat 

Sim. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 
Sim. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat 

Sm. 
Mon. 
Tues. 

Wed. 


THE  SUN»S 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
80 

31 


BJfhl  AM6odon. 


h.     m.      f. 

10  43  4.75 
10  46  42.32 
10  50  19.60 

10  53  56.60 

10  57  33.36 

11  1  9.91 

11  4  46.22 
11  8  22.31 
11  11  58.22 

11  15  34.00 
11  19  9.63 
11  22  45.14 

11  26  20.57 
11  29  55.92 
11  33  31J24 

11  37  6.52 
11  40  41.81 
11  44  17.11 

11  47  52.45 
11  51  27.86 
11  55  3.37 

11  58  38.98 

12  2  14.71 
12  5  50.61 

12  9  26.66 
12  13  2.94 
12  16  39.39 

12  20  16.09 
12  28  53.01 
12  27  80.20 

12  81  7.67 


DUr.ft>r 
Ihoar. 


9.074 
9.061 
9.049 

9.088 
9.019 
9.020 

9.011 
9.008 
8.99v 

8.990 
8.985 
8.980 

8.976 
8.978 
8.978 

8.978 
8.978 
8.974 

8.977 
8.980 
8.985 

8.989 
8.994 
9.001 

9.006 
9.016 
9.0M 

9.085 
9.046 
9.057 

9.069 


DULfor 
1  hoar. 


N. 


8  8  5.5 
7  46  10.1 
7  24    7.2 

7  1  57.2 
6  39  40.4 
6  17  17.0 

5  54  47.5 
5  32  12.4 
5    9  31.8 

4  46  45.9 
4  23  55.4 

4     1     0.3 

i 

3  38     1.0 

8  14  57.7 
2  51  50.9 

2  28  40.8 
2  5  27.6 
1  42  11.8 

1  18  53.6 
0  55  33.4 
0  32  11.5 


N.  0    8  48.2 
S.  0  14  36.2 

0  88     IJS 

1  1  27.0 
1  24  52.5 

1  48  17.5 

2  11  41.9 
2  85  5.3 
2  58  27.2 

8.  8  21  47.1 


54.66 
54.97 
55.29 

55.57 
65.85 
56.10 

66.86 
56.59 
66.82 

67.02 
57.22 
57.89 

67.67 
57.71 
57.86 

67.99 
68.12 
68.22 

58.32 

68.88 
68.45 

68.60 
58.55 
68.66 

68.57 
58.56 
58.55 

68.60 
68.45 
68.87 

68.29 


8«nl- 


15  53.85 
15  54.08 
15  54.32 

15  54.58 
15  54.83 
15  55.08 

15  55.33 
15  55.58 
15  55.84 

15  56.10 
15  56.36 
15  56.62 

15  56.88 
15  57.14 
15  57.40 

15  57.66 
15  57.92 
15  58.18 

15  58.44 
15  58.70 
15  58.96 

15  59.23 
15  59.50 

15  59.77 

16  0.04 
16  0.31 
16  0.58 

16  0.85 
16  1.13 
16  1.40 

16  1.68 


Time 
oTtlM 
Semidi- 


Um 


64.40 
64.36 
64.32 

64.28 
64.25 
64.22 

64.19 
64.16 
64.14 

64.12 
64.11 
64.09 

64.08 
64.07 
64.06 

64.06 
64.06 
64.06 

64.06 
64.07 
64.09 

64.10 
64.12 
64.14 

64.16 
64.19 
64.22 

64.25 
64.29 
64.88 

64.88 


B^QfttiOII  of 
TImo, 

$tAtna$d 


Appanmt 


0  15.14 
0  34.09 

0  53.31 

1  12.81 
1  32.54 

1  52.49 

2  12.69 
2  83.09 

2  53.68 

3  14.89 
3  35.27 

3  56.26 

4  n.82 
4  88.47 

4  59.65 

5  20.86 

5  42.08 

6  8.28 

6  24.43 

6  45.50 

7  6.49 

7  27.39 

7  48.14 

8  8.74 

8  29.16 

8  49.40 

9  9.44 

9  29J25 
9  48.82 

10   ai3 

10  27.17 


0.788 
0.794 
0.806 

0.816 
0.827 
0.887 

0.846 
0.858 
0.860 

0.866 
0.870 
0.875 

0.879 
0.882 
0.888 

0.888 
0.888 
0.882 

0.880 
0.877 
0.872 

0.867 
0.862 
0.856 

0.849 
0.841 
0.880 

0.821 
0.811 
0.800 

0.788 


Kon.  ~  Mm*  TlMO  on 


{■ay  bo 


Oo.Uf 


II. 
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AT  GREENWICH  MEAN 

NOON. 

• 

THE  SUN'S 

i 

1 
1 

TtaMS 

Mean 
Tmu, 

DUL 

for 

Ihoor. 

• 

BMWMI 
Ilm.. 

RlCbtAMoulon. 

DUUfor 
Ihoar. 

Appanni 

Din:  for 
Ihoor. 

III 

1 
2 
3 

h.     m.     •. 

10  43    4.79 
10  46  42.40 
10  60  19.73 

9.074 
9.061 
9.049 

N.^8    '8    5.3 
7  46    9.6 
7  24    6.4 

54.66 
54.97 
55.29 

"o  15.16 
0  34.11 
0  53.83 

t. 

0.788 
0.794 
0.806 

h.     m.     •. 

10  43  19.95 
10  47  16.51 
10  51  13.06 

Thur. 

Fri. 

Sat 

4 
5 
6 

10  53  56.78 
10  57  33.59 
U     1  10.19 

9.088 
9.029 
9.030 

7     1  56.1 
6  39  39.0 
6  17  15.8 

55.57 
55.85 
56.10 

1  12.84 
1  32.58 
1  52.53 

0.816 
0.827 
0.887 

10  55    9.62 

10  59    6.17 

11  3    2.72 

Mon. 
Tuee. 

7 
8 
9 

11    4  46.55 
11     8  22.70 
11  11  68.66 

9.011 
9.008 
0.99o 

5  54  45.5 
5  32  10.0 
5    9  29.1 

56.86 
56.59 
56.82 

2  12.78 
2  33.14 
2  53.72 

0.848 
0.853 
0.860 

11  6  59.28 
11  10  55.84 
11  14  52.39 

Wed. 
Thur. 
Fri. 

10 
11 
12 

11  15  34.49 
11  19  10.17 
11  22  45.73 

8.990 
8.985 
8.980 

4  46  42.9 
4  23  52.0 
4    0  56.5 

57.02 
57.22 
57.89 

8  14.45 
8  35.38 
8  56.32 

0.866 
0.870 
0.876 

11  18  48.94 
11  22  45.50 
11  26  42.05 

Sat. 
Sm. 
Mon. 

13 
14 
15 

11  26  21.21 
11  29  56.61 
11  33  31.98 

8.976 
8.978 
8.978 

3  37  56.9 
3  14  53.3 
2  51  46.2 

57.57 
57.71 
57.86 

4  17.89 
4  38.55 
4  59.73 

0.879 
0.882 
0i888 

11  30  38.60 
11  34  85.16 
11  38  31.71 

Tues. 
Wed. 
Thur. 

16 
17 
18 

11  37    7.31 
11  40  42.65 
11  44  18.01 

8.978 
8.978 
8.974 

2  28  35.7 
2    5  22.2 
1  42    6.1 

57.99 
58.12 
58.22 

6  20.95 
6  42.17 
6    3.36 

0.888 
0.888 

0.882 

11  42  28.26 
11  46  24.82 
11  50  21.37 

Fri. 
Sat. 

SUH. 

19 
20 
21 

11  47  53.40 
11  51  28.87 
11  55    4.43 

8.977 
8.980 
8.986 

1  18  47.6 
0  55  27.0 
0  32    4.7 

58.82 

58.88 
58.46 

6  24.58 

6  45.61 

7  6.60 

0.880 
0.877 
0.872 

11  54  17.93 

11  58  14.46 

12  2  11.03 

Mon. 
Tues. 
Wed. 

22 
23 
24 

11  58  40.09 

12  2  15.88 
12    6  51.83 

8.989 
8.994 
9.001 

N.  0    8  41.1 

S.  0  14  43.7 

0  38    9.3 

58.60 
68.65 
68.56 

7  27.50 

7  48.26 

8  8.86 

0.867 
0.862 
0.866 

12  6  7.59 
12  10  4.14 
12  14    0.69 

Thur. 

Fri. 

Sat. 

25 
26 
27 

12    9  27.96 
12  13    4.27 
12  16  40.77 

9.008 
9.016 
9.026 

1     1  85.2 
1  25     1.0 
1  48  26.4 

68.57 
68.66 
68.56 

8  29.29 

8  49.53 

9  9.58 

0.849 
0.841 
0.880 

12  17  57.25 
12  21  53.80 
12  25  60.35 

Mon. 
Tues. 

28 
29 
30 

12  20  1162 
12  23  54.49 
12  27  31.73 

9.085 
9.046 
9.057 

2  11  51.1 
2  35  14.8 
2  58  87.0 

68.60 
68.45 
58.87 

9  29.89 

9  48.97 

10    8.28 

0.821 
0.811 
0.800 

12  29  46.91 
12  33  43.46 
12  37  40.01 

Wed. 

SI 

12  31    9.26 

9.069 

S.  8  21  57.2 

68.29 

10  27.82 

0.788 

12  41  86.57 

N 

«l«lbr]fi 

nNooDiuijbeMm 
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1 
2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 


245 
246 
247 

248 
249 
250 

251 
252 
253 

254 
255 
256 

257 
258 
259 

260 
261 
262 

263 
264 
265 

266 
267 
268 

269 
270 
271 

272 
273 
274 

275 


THE  SUN'S 


2>iM  LONQITUDB. 


159 
160 
161 


11  §.9 
9  19.3 
7  31.1 


162  5  44.4 

163  3  59.3 

164  2  15.9 

165  0  33.9 

165  58  53.3 

166  57  14.2 

167  55  36.7 

168  54  0.8 

169  52  26.7 

170  50  54.3 

171  49  23.7 

172  47  55.1 

173  46  28.5 

174  45  8.9 

175  43  41.3 

176  42  20.9 

177  41  2.8 

178  39  46.9 

179  38  33.3 

180  37  22.0 

181  36  13.0 

182  35  6.2 

183  34  1.6 

184  32  59.2 

185  81  59.1 

186  31  0.9 

187  30  4.7 

188  29  10.5 


10  39.5 

8  49.8 
7  1.5 

5  14.6 
3  29.4 
1  45.9 

0  3.8 
58  23.1 
56  43.9 

55  6.3 
53  30.2 
51  56.0 

50  23.5 
48  52.8 
47  24.1 

45  57.8 
44  32.6 
43  9.9 

41.  49.4 
40  31.2 
39  15.2 

38  1.5 
36  50.1 
85  41.0 

34  34.0 
33  29.3 
32  26.8 

81  26.6 
30  28.3 
29  32.0 

28  37.7 


DUribr 
Ihoar. 


46.89 
46.46 
46.62 

46.68 
46.64 
46.70 

46.77 
46.84 
46.90 

46.96 
46.08 
46.10 

46.18 
46.26 
46.84 

46.48 
46.62 
46.61 

46.70 
46.79 
46.88 

46.98 
47.98 
47.07 

47.26 
47.86 
47.46 

47.66 
47.68 
47.72 

147.80 


LATITUDE. 


-^6.23 
-M).10 
—0.04 

0.17 
0.27 
0.39 

0.45 
0.49 
0.51 

0.49 
0.44 
0.37 

0.27 

0.16 

—0.02 

H-0.11 
0.24 
0.34 

0.49 
0.58 
0.65 

0.68 
0.70 
0.68 

0.62 
0.54 
0.45 

0.32 

0.19 

H-0.06 

—0.06 


Logarithm 

or  the 

BadlQs  Teetor 

of  tiM 

Xtrth. 


0.0036972 
.0035890 
.0034794 


.0032557 
.0031419 

.0030270 
.0029112 
.0027947 

.0026776 
.0025601 
.0024423 

.0023242 
.0022059 
.0020875 

.0019691 
.0018505 
.0017318 

.0016129 
.0014938 
.0013745 

.0012548 
.0011346 
.0010138 

.0008923 
.0007701 
.0006471 

.0005233 
.0003986 
.0002732 

0.0001471 


DUUfiyr 
1  hour. 


44.7 
46.4 
46.9 

46.6 
47.0 
47.6 

48.1 
48.8 
48Ji 

48.7 
48.9 
49.2 

49.2 
49.2 
49.8 

49.4 
49.4 
49.6 

49.6 
49.7 
49.8 

60.0 
60.2 
60.4 

60.7 
61.0 
61.4 

.  61.7 
62.1 
62.4 

62.7 


3  14  29.53 
3  10  33.62 
3  6  37.72 

8  2  41.80 

2  58  45.89 

12  54  50.00 

2  50  54.08 
2  46  58.17 
2  43  2.26 

2  89  6.86 
2  85  10.45 
2  31  14.54 

2  27  18.68 
2  23  22.72 
2  19  26.82 

2  15  30.92 
2  11  35.00 
2  7  39.09 

2  8  43.19 
1  59  47.28 
1  55  51.37 

1  51  55.46 
1  47  59.56 
1  44  8.65 

1  40  7.74 
1  36  11.83 
1  32  15.98 

1  28  20.02 
1  24  24.11 
1  20  2SJIII 

11  16  82.29 


KotB.  — A. 


^fbMtrm  •qjeaanx  of  tht  telt,  a.'  lo  «b«  « 
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GREENWICH 

MEAN  TIME. 

- 

THE 

MOON^S 

i 

HRMTDTAHirmi, 

HORraOlfTAL  PARALLAX. 

MERIDIAN  PA8SAGB. 

"B 

s 

AQB. 

Noon. 

IDdiiight. 

Noon. 

Diff.ft>r 
Ihour. 

Midnight. 

DUtfitf 
Ihoor. 

DUtfor 
Ihour. 

1 

2 
8 

14  45.6 
14  44.4 
14  45.1 

14  44.8 
14  44.5 
14  46.3 

54    3.6 

53  59.1 

54  1.8 

-0.82 
-0.05 
+0.27 

54    0.^ 

53  59.5 

54  6.1 

-0.19 

+0.11 

0.44 

h.     m. 

1  26.4 

2  5.2 

2  44.8 

m. 
1.60 
1.61 
1.67 

d. 

2.0 
3.0 
4.0 

4 
5 
6 

14  48.1 

14  53.5 

15  1.3 

14  50.5 

14  57.1 

15  6.1 

54  12.5 

54  32.0 

55  0.9 

0.62 
1.00 
1.39 

54  21.1 

54  45.3 

55  18.8 

0.81 
1.19 
1.59 

3  26.2 

4  10.3 
4  58.0 

1.76 
1.90 
2.07 

5.0 
6.0 
7.0 

7 
8 
9 

15  11.6 
15  24.3 
15  38.9 

15  17.7 
15  31.4 
15  46.7 

55  39.0 

56  25.8 

57  19.3 

1.78 
2.12 
2.34 

56     1.4 

56  51.9 

57  47.7 

1.96 
2.25 
2.40 

5  49.7 

6  45.2 

7  43.2 

2.26 
2.40 
2.47 

8.0 

9.0 

10.0 

10 
11 
12 

15  54.6 

16  10.2 
16  24.3 

16    2.5 
16  17.5 
16  30.3 

58  16.7 

59  14.3 

60  5.8 

2.43 
2.32 
1.96 

58  45.8 

59  41.2 

60  27.8 

2.41 
2.16 
1.71 

8  41.9 

9  39.4 
10  34.8 

2.44 
2.35 
2.25 

11.0 
12.0 
13.0 

13 
14 
15 

16  35.4 
16  42.2 
16  44.0 

16  39.4 
16  43.8 
16  42.9 

60  46.6 

61  11.8 
61  18.3 

1.40 
+0.69 
-0.14 

61     1.4 
61  17.5 
61  14.4 

1.05 
+0.27 
-0.64 

11  28  0 

12  19.7 

13  10.9 

2.16 
2.11 
2.14 

14.0 
15.0 
16.0 

16 
17 
18 

16  40.6 
16  32.6 
16  21.1 

16  37.1 
16  27.2 
16  14.5 

61     5.9 
60  36.2 
59  54.0 

0.92 
1.65 
1.97 

60  53.0 
60  16.3 
59  29.9 

1.26 
1.79 
2.09 

14    3.3 

14  57.5 

15  54.0 

2.21 
2.31 
2.42 

17.0 
18.0 
19.0 

19 
20 
21 

16    7.5 
15  53.1 
15  39.2 

16    0.3 
15  46.0 
15  32.7 

59    4.5 
58  11.6 
57  20.7 

2.16 
2.18 
2.05 

58  38.2 

57  45.8 
56  56.6 

2.19 
2.13 
1.95 

16  52.5 

17  51.7 

18  49.7 

2.49 
2.48 
2.86 

20.0 
21.0 
22.0 

22 
23 
24 

15  26.6 
15  15.5 
15    6.0 

15  20.9 
15  10.5 
15    2.0 

56  33.8 
55  52.9 
55  18.6 

1.83 
1.57 
1.31 

56  12.5 
55  35.0 
55    3.7 

1.70 
1.44 
1.16 

19  44.5 

20  35.5 

21  22.4 

2.21 
2.02 
1.86 

23.0 
24.0 
25.0 

25 
26 
27 

14  58.4 
14  52.4 
14  48.0 

14  55.2 
14  50.0 
14  46.4 

54  50.4 
54  28.5 
54  12.3 

1.04 
0.79 
0.56 

54  38.7 
54  19.7 
54    6.2 

0.91 
0.67 
0.45 

22    5.8 

22  46.6 

23  25.9 

1.78 
1.65 
1.61 

26.0 
27.0 
28.0 

28 
29 
30 

14  45.1 
14  43.5 
14  43.5 

14  44.1 
14  43.3 
14  44.1 

54     1.4 
53  55.8 
53  55.9 

0.34 
-0.11 
+0.18 

53  57.9 
53  55.1 
53  58.1 

-0.23 

+0.01 

0.24 

6 
0    4.7 
0  43.9 

1.60 
1.63 

29.0 
0.3 
1.3 

31 

14  45.1 

14  46.5 

64    1.7 

+0.86 

54    6.9 

+0.49 

1  24.5 

1.78 

2.3 

l&O 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Ri^tAMenston. 

Dur. 

forlm. 

Diff. 
Ibrlm. 

Hoar. 

Ri^t  Aaoansioii. 

DUL 
forlm. 

DUL 
fiorlm. 

MONDAY  1. 

WEDNESDAY  3. 

h.    m.    f. 

f. 

O       t       « 

N 

h.    m.    1. 

s. 

O         1         IT 

» 

0 

13     7  37.25 

1.78W 

N.  0  35  38.6 

14.160 

0 

13  31  31.46 

1.7897 

S.IO  39  13.9 

13.357 

1 

13    9  11.59 

1.7S88 

0  3K19.1 

14.166 

1 

13  33  18.93 

1.7925 

10  43  37  8 

13.221 

2 

13  10  55.91 

1.7S84 

N.  0    r  9.7 

14.156 

8 

13  35    6.56 

1.7953 

10  55  39.3 

13.188 

3 

13  13  40.31 

1.7380 

S.  0    6  59.6 

14.158 

3 

13  36  54.36 

1.7981 

11     8  49.1 

13.144 

4 

13  14  34.48 

1.7t77 

0  31     8.6 

14.148 

4 

13  38  43.33 

1.8000 

11  81  56.5 

13.105 

5 

13  16    8.73 

1.78T4 

0  35  17.3 

14.143 

5 

13  40  30.47 

1.8038 

11  35     1.6 

134)06   j 

6 

13  17  53.97 

1.7872 

0  49  35.8 

14.137 

6 

13  43  18.79 

1.807O 

11  48    4.4 

izjom  < 

7 

13  19  37.19 

1.7371 

1    3  33.9 

14.131 

7 

13  44    7.30 

1.8101 

13     1    4.7 

13.065  ' 

8 

13  31  31.41 

1.7370 

1  17  41.6 

14.124 

8 

13  45  56.00 

1.8182 

13  14    3.5 

19.041    j 

9 

13  33    5.63 

1.7370 

1  31  48.8 

14.116 

9 

13  47  44.89 

1.8165 

13  86  57.7 

12.900   1 

10 

13  34  49.85 

1.7871 

1  45  55.5 

14.107 

10 

13  49  33.98 

1.8198 

18  39  50.4 

12.856 

11 

13  36  34.08 

1.737? 

8    0     1.7 

14.008 

11 

13  51  33.37 

1.8281 

13  58  40.5 

13.813   i 

13 

13  38  18  31 

1.7873 

3  14    7.5 

14UM0 

13 

13  53  13.76 

1.8265 

13    5  37.9 

13.7W   i 

13 

13  30    3.55 

1.7875 

3  38  13.6 

14.081 

13 

13  55    3.45 

1.8300 

13  18  13.5 

13.721   , 

14 

13  31  46.81 

1.7878 

3  43  17.0 

14.070 

14 

13  56  53.36 

1.8386 

13  30  54.3 

13.672 

15 

13  33  31.09 

1.7863 

3  56  30.8 

14.058 

15 

13  58  43.49 

1.8373 

13  43  33.3 

13.636  I 

16 

13  35  15.41 

1.7888 

3  10  23.8 

14.045 

16 

14     0  33.84 

1.8410 

13  56    9.3 

13.678  1 

17 

12  36  59.75 

1.7303 

3  24  26.1 

14.082 

17 

14    8  33.41 

1.8447 

14    6  43.5 

13.029  1 

18 

13  38  44.13 

1.7899 

3  38  27.6 

14.018 

18 

14    4  14.31 

1.8486 

14  21  13.7 

13.478  1 

19 

13  40  38.53 

1.7406 

3  52  28.2 

14.003 

19 

14    6    5.35 

1.8525 

14  33  39.8 

13.426 

30 

13  43  13.98 

1.7414 

4    6  37.9 

13.987 

30 

14     7  56.53 

1.8664 

14  46     3.8 

12.375  ! 

31 

13  43  57.48 

1.7428 

4  30  36.6 

13.970 

31 

14    9  48.03 

1.8608 

14  58  34.7 

13322  ' 

33 

13  45  43.04 

1.7431 

4  34  34.3 

13.962 

32 

14  11  39.78 

1.8643 

15  10  43.4 

13.268  1 

33 

13  47  36.65 
TU 

1.7438 

ESDA^ 

S.  4  48  30.9 

r  2. 

13.934 

83 

14  13  31.77 
THl 

1.8665 

JRSDA 

S.15  23  56.8 
T  4. 

13.313   ^ 

0 

13  49  11.31 

1.7447 

S.  5    8  16.4 

13.916 

0 

14  15  34.01 

1.8738 

S.15  35    7.9 

13.157  1 

1 

13  50  56.03 

1.7466 

5  16  10.8 

13.897 

1 

14  17  16.51 

1.8n« 

15  47  15.6 

13.100  ' 

3 

13  53  40.83 

1.7470 

6  30    4.1 

13.876 

3 

14  19    9.38 

1.8816 

15  59  19.9 

VUM  1 

3 

13  54  35.69 

1.7482 

5  43  56.3 

13.855 

3 

14  31     3.31 

1.8660 

16  11  30.8 

11.986   j 

4 

13  56  10.63 

1.7495 

5  57  47.0 

13.885 

4 

14  33  55.61 

1.8904 

16  33  18.3 

11.928   j 

5 

13  57  55.65 

1.7608 

6  11  36.5 

13.814 

5 

14  34  49.16 

1.8049 

16  35  13.0 

11.867 

6 

13  59  40.75 

1.7523 

6  35  34.7 

13.792 

6 

14  36  43.98 

1.8004 

16  47    8.1 

11.806  ' 

7 

13     1  35.94 

1.7538 

6  39  11.5 

13.770 

7 

14  38  37.07 

L9040 

16  58  48.6 

11.745  1 

8 

13    3  11.33 

1.7554 

6  53  56.9 

13.746 

8 

14  30  31.45 

1.9087 

17  10  31.4 

11.682   1 

9 

13    4  56.60 

1.7571 

7    6  40  9 

13.720 

9 

14  33  36.13 

1.9135 

17  S3  10.4 

11US18  1 

10 

13    6  43.07 

1.7588 

7  30  33.3 

13.603 

10 

14  34  31.07 

1.9182 

17  33  45.6 

11354 

11 

13    8  37.65 

1.7606 

7  34    4.1 

13.667 

11 

14  36  16.31 

1.9230 

17  45  16.9 

11.492 

13 

13  10  13.34 

1.7024 

7  47  43.8 

18.641 

18 

14  38  11.85 

1.9279 

17  56  44.4 

11.426  ' 

13 

13  11  59.14 

1.7643 

8     1  80.9 

13.618 

13 

14  40    7.69 

ia»30 

18    8    7.9 

11.356   1 

14 

13  13  45.06 

1.7662 

8  14  56.8 

13.664 

14 

14  43    3.83 

1.9881 

18  19  37.3 

11.290  1 

15 

13  15  31.09 

1.7682 

8  38  31.0 

13.554 

15 

14  44    0.36 

1.0482 

18  30  43.6 

11320 

16 

13  17  17.34 

1.7702 

8  43    3.3 

13.524 

16 

14  45  57.00 

1.9482 

18  41  53.7 

11.160 

17 

13  19    3.53 

1.7725 

8  55  33.8 

13.498 

17 

14  47  54.05 

1.9583 

18  53    0.6 

11.060 

18 

13  30  49.94 

1.7748 

9    9    3.5 

13.461 

18 

14  49  51.41 

1.9666 

19    4    3.3 

11.010 

19 

13  33  36.50 

l.Tn2 

9  33  39.3 

13.429 

19 

14  51  49.09 

1.9689 

19  15     1.7 

10338 

30 

13  34  33.30 

1.7795 

9  35  54.0 

13.897 

80 

14  53  47.09 

1.9e88 

19  86  55.7 

10368 

31 

13  36  10.04 

1.7819 

9  49  16.9 

13.864 

21 

14  55  45.41 

1.9747 

19  36  45.8 

10.786 

33 

13  37  57.03 

1.7844 

10    3  37.7 

13.330 

22 

14  57  44.05 

1.0601 

19  47  30.8 

10.712 

33 

13  39  44  16 

1.7870 

10  15  56.4 

13.298 

23 

14  59  43.03 

1.9667 

19  58  10.6 

10  635 

34 

13  31  31.46 

1.7897 

S.IO  39  13.9 

13.207 

84 

15     1  43.33 

1.9914 

S.80    8  46.4 

10360 
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GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Ihoop. 

DUt 
forlm. 

DUt. 
forlm. 

Hour. 

Dur. 

forlm. 

DacUmUion. 

DHL 
forlm. 

Fl 

UDAY 

5. 

SUNDAY 

7. 

h.    m.    t. 

1. 

O        f        If 

u 

h.    m.    0. 

t. 

O        1        » 

II 

0 

15     1  42  33 

1J914 

S.20    8  46.4 

10.000 

0 

16  44  15.84 

9.3873 

s.26  45  46.1 

0449 

1 

15    3  41.96 

iMm 

20  19  17.6 

10.490 

1 

16  46  33.25 

3.3983 

26  51  15.1 

5417 

9 

15    5  41.93 

uxm 

20  29  44.0 

10.401 

2 

16  48  51.02 

9.3993 

26  66  36.2 

5.364 

3 

15    7  42.23 

iMflB 

20  40    5.6 

10J90 

3 

16  51     9.16 

94054 

27     1  49.4 

5.153 

4 

15    9  42.88 

%01U 

20  50  22.3 

10.930 

4 

16  53  27.67 

94114 

27    6  64.4 

0416 

5 

15  11  43.88 

Uim 

21     0  34.0 

10.106 

5 

16  55  46.53 

94173 

27  11  61.2 

4.876 

e 

15  13  45.22 

U}M\ 

21  10  40.8 

vuni 

6 

16  58    5.74 

94333 

27  16  39.7 

4.740 

7 

15  15  46.91 

S.0tlO 

21  20  42.5 

9.987 

7 

17    0  25.30 

94390 

27  21  19.9 

4401 

8 

15  17  48.95 

94010 

21  30  39.1 

OJOl 

8 

17    2  45.21 

94348 

27  25  61.7 

4400 

9 

15  19  51.35 

3.0480 

21  40  30.5 

0.819 

9 

17    5    5.47 

94405 

27  30  15.0 

4416 

10 

15  21  54.12 

S4M90 

21  50  16.6 

0.798 

10 

17    7  26  07 

94403 

27  34  29.8 

4.176 

11 

15  23  57.25 

S4U0 

21  50  57.5 

9.038 

11 

17    9  47.01 

94016 

27  38  36.0 

4480 

Id 

15  26    0.73 

9.0010 

22    9  33.1 

0.048 

12 

17  12    8.29 

94075 

27  42  33.5 

8486 

13 

15  28    4.57 

9.0070 

22  19    3.2 

0.407 

13 

17  14  29.91 

94030 

27  46  22.4 

8.743 

14 

15  30    8.77 

9.0710 

22  28  27.8 

0.304 

14 

17  16  51.85 

94004 

27  50    2.6 

8404 

15 

15  32  13.33 

9.0700 

22  37  46.8 

9.909 

15 

17  19  14.10 

94735 

27  53  33.7 

8447 

16 

15  34  18.26 

9.0051 

22  47    0.1 

0.176 

16 

17  21  36  67 

34786 

27  56  66.0 

8496 

17 

15  36  23.56 

94019 

22  66    7.7 

0.092 

17 

17  23  59.56 

94843 

28    0    9.3 

8.140 

18 

15  38  29.22 

9^0074 

23     5    9.7 

8.084 

18 

17  26  22.77 

94805 

28    3  13.7 

9406 

19 

15  40  35.25 

9.1080 

23  14     5.8 

8487 

19 

17  28  46.29 

94945 

28    6    9.0 

9446 

20 

15  42  41.66 

9.1000 

23  22  56.0 

8.780 

20 

17  31  10.11 

94804 

28    8  65.1 

9401 

21 

15  44  48.44 

9.1109 

23  31  40.1 

8480 

21 

17  33  34.21 

9.4043 

28  11  31.9 

9437 

22 

15  46  55.60 

9.199ft 

23  40  18.2 

8460 

22 

17  35  58.61 

3.4003 

28  13  59.5 

9483 

23 

15  49    3.14 
SAl 

9.19B8 
'UBDA 

S.23  48  50.3 
lY   6. 

6.484 

23 

17  38  23.31 
MO 

3.4141 

iNDAl 

S.28  16  17.8 
'  8. 

9496 

0 

15  51  11.06 

9.1909 

S.23  67  16.2 

8.979 

0 

17  40  48.30 

34180 

S.28  18  26.7 

9471 

1 

15  53  19.36 

9.1410 

24    5  35  8 

8.9T4 

1 

17  43  13  57 

94980 

28  20  26.2 

1413 

9 

15  55  28.04 

9.1478 

24  13  49.1 

8.108 

2 

17  45  39.11 

94376 

28  22  16.2 

1.703 

3 

15  57  37.10 

9.1A49 

24  21  56.1 

8.003 

3 

17  48    4.91 

94831 

28  23  66.6 

1400* 

4 

15  59  46.54 

9.1000 

24  29  56.7 

7.960 

4 

17  50  30.97 

34863 

28  25  27.5 

1434 

5 

16     1  56.37 

9.1070 

24  37  60.7 

7.845 

5 

17  52  57.27 

94405 

28  26  48.7 

1473 

6 

16    4    6.57 

9.1733 

24  45  38.1 

7.734 

6 

17  56  23.82 

94445 

28  28    0.2 

1.113 

7 

16    6  17.16 

9.1790 

24  53  18.8 

7433 

7 

17  67  60.61 

9.4485 

S8  29    2.0 

0447 

8 

16    8  28.14 

9.18» 

25    0  52.8 

7411 

8 

18    0  17.64 

94035 

28  29  63.9 

0.786 

9 

16  10  39.50 

9.1096 

25    8  20.0 

7498 

9 

18    2  44.91 

94065 

28  30  36.0 

0433 

10 

16  12  51.25 

9.1001 

25  15  40.4 

7484 

10 

18    6  12.42 

94003 

28  31    8.3 

0400 

11 

16  15    3.39 

9.9000 

25  22  53.8 

7.107 

11 

18    7  40.13 

94036 

28  31  30.6 

0.380 

12 

16  17  15.93 

9.91i9 

25  30    0.3 

7400 

12 

18  10    8.04 

9.4070 

28  31  42.9 

0.130 

13 

16  19  28.85 

9.9186 

25  36  59.7 

0433 

13 

18  12  36.16 

94704 

28  31  45.1 

^0440 

14 

16  21  42.15 

9.9918 

25  43  51.9 

0413 

14 

18  15    4.48 

34736 

28  31  37.3 

^0413 

15 

16  23  55.82 

9.9S10 

25  50  37.0 

8491 

15 

18  17  33.00 

94770 

28  31  19.4 

0483 

16 

16  26    9.87 

9.9378 

25  57  14.8 

0467 

16 

18  20     1.71 

94800 

28  30  61  3 

0454 

17 

16  28  24.30 

9.9437 

26    3  45.2 

8443 

17 

18  22  30.68 

94837 

28  30  13.0 

0.731- 

18 

16  30  39.11 

9.9001 

26  10    8.1 

0433 

18 

18  24  59.61 

94853 

28  29  24.6 

0403 

19 

16  32  54.30 

9.9000 

26  16  23.6 

0.196 

19 

18  27  28.81 

94878 

28  28  25.9 

1404 

20 

16  35    9.87 

9.9897 

26  22  31.5 

0400 

20 

18  29  58.17 

94006 

28  27  16.9 

1486 

21 

16  37  25.81 

9.9080 

26  28  31.7 

6.041 

21 

18  32  27.69 

94800 

28  25  67.6 

140T 

22 

16  39  42.12 

9.9700 

26  34  24.3 

0  819 

22 

18  34  57.36 

94000 

28  24  28.0 

1480 

23 

16  41  58.80 

9.9810 

26  40    9.1 

0483 

23 

18  37  27.15 

940n 

28  22  48.0 

1.753 

24 

16  44  15.84 

9.9879 

S.26  45  46.1 

0449 

24 

18  39  57.07 

94997 

S.28  20  67.6 

1438 
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GREENWICH    MEAN    TIME. 

THE  M00N*8  RIGHT  ASCENSION  AND  DECLINATION. 

Uoar. 

Right  Afloeiuloa. 

INS. 
forlm. 

DeoHnfttkm. 

Difl: 

forlm. 

Honr. 

Bight  AMendoD. 

Dlff. 
fbrlm. 

DtnHnatlon, 

una. 
fl>rliii.| 

TUESDAY  9. 

THURSDAY  11. 

1 

h.    m.    t. 

t. 

O        1        It 

N 

b.    m.    f. 

f. 

o      #      » 

• 

0 

18  39  67.07 

9.4997 

S.28  20  57.6 

1.996 

0 

90  40    3.97 

94040 

S.93  97  91.5 

M.1BI 

1 

18  42  27.11 

2Mn 

28  18  56.8 

9.100 

1 

90  49  31.02 

94610 

93  17    5.3 

10480 

3 

18  44  57.26 

3.fiOSS 

28  16  45.5 

9.774 

2 

20  44  58.59 

94061 

23    6  39.6 

10401 

3 

18  47  27.51 

9.M49 

28  14  23.8 

9.449 

3 

90  47  25.98 

94000 

22  56    4.5 

10464 

4 

18  49  57.85 

9JX)65 

28  11  51.6 

9.aa 

4 

90  49  53.18 

34016 

22  45  20.0 

10419 

5 

18  52  28.28 

3.0081 

28    9    8.9 

9J01 

5 

90  59  90.18 

94490 

22  34  26.2 

104T6 

6 

18  54  58.81 

9.a006 

28    6  15.6 

9JT6 

6 

90  54  46.99 

94409 

22  23  23.1 

11.190 

7 

18  57  29.42 

%sim 

28    3  11.8 

9.161 

7 

90  57  13.60 

94418 

22  12  10.8 

11.989 

8 

19    0    0.10 

S.61I7 

27  59  57.4 

t.177 

8 

90  59  40.01 

94980 

22    0  40.5 

11499 

9 

19    2  30.82 

%5l7t 

27  56  32.5 

9.009 

9 

91    9    6.92 

94S09 

91  40  19.1 

11460 

10 

19    5     1.57 

%tm 

27  52  57.0 

9^060 

10 

21    4  32.23 

94817 

91  37  39.7 

11.791 

11 

19    7  32.41 

3.A14S 

27  49  10.9 

9.887 

11 

21    6  58.03 

94984 

91  25  51.5 

11479 

19 

19  10    3.29 

9.6100 

27  45  14.2 

4489 

12 

21    9  23.63 

94900 

21  13  54.6 

19431 

13 

19  12  34.21 

9.61A3 

27  41    6.9 

4.911 

13 

21  11  49.02 

9431S 

21     1  48.9 

19.167 

14 

19  15    5.14 

9.6107 

27  36  49.0 

4400 

14 

21  14  14.19 

94176 

20  49  34.6 

19419 

15 

19  17  36.08 

9.0106 

27  32  20.6 

440i 

15 

21  16  39.14 

94141 

20  37  11.7 

19499 

16 

19  20    7.03 

9.0106 

27  27  41.6 

4.798 

16 

21  19    3.88 

94106 

20  94  40.4 

19499 

17 

19  22  37.98 

9.0106 

27  22  52.0 

4416 

17 

21  21  28.41 

94073 

90  19    0.7 

19.799 

18 

19  25    8.93 

9.0106 

27  17  51.8 

6493 

18 

21  23  52.73 

94036 

19  59  19.7 

19489 

10 

19  27  39.87 

9.0100 

27  12  41.0 

6.968 

19 

21  26  16.83 

94998 

19  46  16.5 

19406 

20 

19  30  10.79 

9.0100 

27    7  19.7 

6.443 

90 

21  28  40.71 

94903 

19  33  19.1 

19.149 

21 

ia32  41.68 

9.0147 

27     1  47.9 

6419 

21 

21  31    4.37 

949M 

19  19  59.5 

i9.tn 

22 

19  35  12.54 

9.0140 

26  56    5.5 

6.799 

29 

21  33  27.81 

94889 

19    6  38.9 

19411 

23 

19  37  43.36 
WEDI 

9.0U4 

^ESD^ 

S.20  50  12.6 
LY    10. 

6471 

93 

91  35  51.04 
FR 

94806 

IDAY 

S.18  53  10.4 
12. 

19489 

0 

19  40  14.14 

9.0177 

S.26  44    9.1 

6.147 

0 

91  38  14.06 

94818 

s.18  39  34.9 

19499 

I 

19  42  44.87 

9.0118 

26  37  55.1 

6419 

1 

91  40  36.86 

94783 

18  95  50.3 

1X791 

2 

19  45  15.54 

9.0106 

26  31  30.7 

6.494 

9 

91  49  59.44 

94746 

18  11  58.7 

I9.n9{ 

3 

19  47  46.14 

9.0OB5 

26  24  55.8 

6.670 

3 

91  45  91.81 

94708 

17  57  59.6 

14449 

4 

19  50  16.67 

9.0O6S 

26  18  10.4 

6.844 

4 

91  47  43.94 

94608 

17  43  53.1 

14.169  , 

5 

19  52  47.12 

9.0007 

26  11  14.6 

7410 

5 

91  50    5.83 

94677 

17  99  39.3 

14499  ' 

6 

19  55  17.48 

9JAM 

26    4    8.5 

7.188 

6 

91  59  27.49 

94003 

17  15  18.2 

14411    ■ 

7 

19  57  47.75 

9.0088 

25  56  52.0 

7463 

7 

91  54  48.95 

94061 

17    0  50.0 

14491   I 

8 

20    0  17.93 

9.4023 

25  40  25.1 

7.097 

8 

91  57  10.21 

94036 

16  46  14.7 

14447 

9 

20    2  48.01 

9.0005 

25  41  47.8 

7.707 

9 

91  59  31.26 

94491 

16  31  39.5 

14.799  1 

I  10 

20    5  17.98 

9U965 

25  34    0.3 

7478 

10 

22     1  52.10 

94406 

16  16  43.5 

14476 

11 

20    7  47.83 

9.4960 

25  26    2.6 

8449 

11 

22    4  12.73 

94438 

16     1  47.7 

14499 

12 

20  10  17.56 

9.4946 

25  17  54.6 

8.310 

19 

22    6  33.15 

94989 

15  46  45.3 

16496  ' 

18 

20  12  47.17 

9.49)4 

25    9  36.5 

8487 

13 

22    8  53.34 

94948 

15  31  36.4 

16499 

<  14 

20  15  16.65 

9.4903 

25     1     8.3 

6464 

14 

22  11  13.33 

94916 

15  16  91.1 

1*411   1 

1  ^* 

20  17  46.00 

9.4881 

24  52  30.1 

8.798 

15 

22  13  33.12 

94980 

15    0  59.4 

16419  1 

16 

20  20  15.21 

9.4836 

24  43  41.8 

8488 

16 

22  15  52.70 

94947 

14  45  31.6 

16416  < 

17 

20  22  46.27 

9.4831 

24  34  43.6 

9403 

17 

22  18  12.08 

94919 

14  99  57.7 

i64ry 

18 

20  25  13.18 

9.4807 

24  25  35.5 

9418 

18 

22  90  31.26 

94183 

14  14  17.8 

16.7tt 

1  19 

20  27  41.94 

9.4781 

24  16  17.5 

9463 

19 

99  99  50.25 

94147 

18  68  39.1 

16410  , 

90 

20  30  10.54 

9.4703 

94    6  49.7 

9444 

90 

99  95    9.04 

94118 

13  49  40.6 

164a9| 

1  21 

20  32  38.97 

9.4736 

23  57  12.2 

9.706 

91 

99  97  97.65 

94087 

13  96  43.3 

M4M  1 

22 

20  35    7.24 

9.4897 

93  47  25.0 

9466 

99 

99  99  46.07 

94069 

13  10  40.5 

mm 

23 

20  37  35.34 

9.4070 

23  37  28.1 

16490 

93 

99  39    4.29 

94018 

19  54  32.3 

M.M9 

24 

20  40    3.27 

9.4640 

S.93  27  21.5 

10.191 

94 

99  34  99.31 

9.9989 

S.19  38  18.7 

M410 
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GREENWICH    MEAN    TIME. 

THE  MOON'S  BIGHT 

ASCENSION  AND  DECLINATION. 

Oov. 

Dur. 
forlm. 

ma. 

forlm. 

Hour. 

BighlAMeo0km. 

DIff. 
forlm. 

Deelinattoa. 

IHff. 
forlm. 

SAT 

URDA 

Y  13. 

MONDAY 

15. 

h.   B.    t. 

t. 

O         1         H 

M 

h.    m.    1. 

■. 

O        1        » 

If 

0 

88  34  99.31 

imo 

S.19  38  18.7 

16.370 

0 

0  22  21.80 

9.9989 

N.  1  96  42.8 

18.168 

1 

99  36  40.16 

S.IMO 

19  91  50.0 

16.856 

1 

0  24  35.59 

9.3966 

1  44  51.0 

18.148 

9 

99  38  57.84 

9J8I1 

12    5  35.9 

16.4a 

9 

0  26  49.32 

9.3990 

2    3    0.3 

18.133 

3 

99  41  15.34 

S.990S 

11  49    6.9 

16.596 

3 

0  29     3.08 

9.9995 

2  21     7.8 

18.118 

4 

89  43  39.67 

9.9875 

11  39  33.0 

16.606 

4 

0  31  16.87 

9.9J00 

9  39  14.3 

18.101 

5 

99  45  40.83 

f.9M 

11  15  54.4 

16.864 

5 

0  33  30.70 

9.9806 

9  57  19.7 

18.083 

• 

99  48    6.81 

S.9810 

10  59  11.1 

16.760 

6 

0  35  44.56 

9.9318 

3  15  94.0 

18.061 

7 

99  50  93.63 

9.9n99 

10  49  93.3 

16.888 

7 

0  37  58.47 

9.9894 

3  33  26.0 

18Un6 

8 

99  59  40.30 

%am6 

10  85  31.1 

16.006 

8 

0  40  12.45 

9.3837 

3  51  28.3 

]8U>13 

9 

99  54  56.81 

urn 

10    8  34.5 

16.980 

0 

0  49  96.50 

9.3346 

4     9  28.2 

17.986 

10 

89  57  13.17 

S.97U 

0  51  33.7 

17.048 

10 

0  44  40.61 

9.3850 

4  27  26.4 

17.955 

11 

99  50  90.38 

930B8 

0  34  98.0 

17.114 

11 

0  46  54.79 

9.9865 

4  45  22.7 

17.938 

18 

93    1  45.43 

9.9664 

0  17  90.2 

17.179 

19 

0  40    0.02 

3.3877 

5    3  17.0 

17.886 

18 

93    4     1.34 

9.9641 

0    0    7.6 

17.949 

13 

0  51  23.34 

9.3305 

5  21     0.2 

17.853 

14 

83    6  17.19 

9.9619 

8  49  51.3 

17409 

14 

0  53  37.75 

941408 

5  38  50.2 

17.818 

15 

93    8  39.77 

9.9607 

8  95  31.4 

17.669 

15 

0  55  52.24 

9.3499 

5  56  47.0 

17.777 

1« 

93  10  48.90 

9.9f7ft 

8    8    8.0 

17^18 

16 

0  58    6.82 

9.9439 

6  14  32.3 

17.784 

17 

93  13    3.68 

9.96M 

7  50  41.3 

n^9 

17 

1     0  21.50 

3.9457 

6  32  15.0 

17.660 

18 

93  15  18.04 

9.96IS 

7  33  11.4 

17.535 

18 

1     2  36.29 

9.3473 

6  40  55.0 

17.649 

10 

93  17  34.08 

9.96U 

7  15  38.4 

n.576 

10 

1     4  51.18 

9.3499 

7    7  32.3 

17.866 

00 

93  10  40.11 

9.9490 

6  58    9.4 

17.695 

20 

1     7    6.18 

9.9507 

7  25    6.6 

17.&I6 

91 

93  99    4.03 

9.9478 

6  40  23.5 

n.«78 

91 

1    9  21.28 

9.3537 

7  42  37.8 

17.496 

80 

93  94  18.85 

%9m 

6  99  41.8 

n.7i8 

22 

1  11  36.50 

9.3547 

8    0'5.9 

17.443 

83 

93  96  83.57 
SUl 

9.9446 

C«)AY 

S.  6    4  57.5 
14. 

17.769 

93 

1  13  51.84 
TUI 

9.3566 

:SDAY 

N  8  17  30.7 
16. 

17.387 

0 

83  88  48.10 

9.9499 

S.  5  47  10.6 

17.808 

0 

1  16    7.30 

9.9667 

N   8  34  59.1 

17.897 

1 

83  31    8.79 

9.9414 

5  90  91.4 

17.841 

1 

1  18  92.89 

9.3600 

8  59    0.0 

17.366 

8 

83  33  17.16 

9.9M8 

5  U  99.9 

17.876 

9 

1  20  38.61 

9.3099 

0    0  94.1 

17.306 

3 

83  35  31.51 

9.9689 

4  53  36.3 

17.918 

3 

1  22  54.46 

9.9653 

0  96  34.5 

17.143 

4 

83  37  45.78 

9.9688 

4  85  40.6 

17.048 

4 

1  25  10.46 

9.9678 

0  43  41.0 

njne 

5 

83  80  50.00 

9.9666 

4  17  43.1 

17J78 

5 

1  27  96.61 

9.9706 

10    0  43.5 

nM» 

6 

83  49  14.13 

%am 

3  50  43.8 

184»9 

6 

1  99  49.99 

9^780 

10  17  41.9 

16.938 

7 

83  44  98.90 

9.9660 

3  41  42.0 

18.098 

7 

1  31  50.38 

9.3757 

10  34  36.0 

16.868 

8 

93  46  49.91 

9.9663 

3  93  40.5 

18.005 

8 

1  34  16.00 

9.9789 

10  51  95.8 

16.798 

0 

93  48  56.17 

9.9891 

3    5  36.6 

18.076 

0 

1  36  .32.77 

9.9807 

11     8  11.1 

16.717 

10 

93  51  10.07 

9.98U 

9  47  31.5 

18.005 

10 

1  38  40.71 

9.3887 

11  94  51.8 

16.643 

11 

93  53  93.09 

9.9806 

2  90  95.3 

18.119 

11 

1  41     6.81 

9.3867 

11  41  97.8 

16.663 

19 

93  55  37.79 

9.9M 

9  11  18.1 

18.190 

19 

1  43  24.10 

9.3B05 

11  57  50.9 

16.483 

13 

83  57  51.48 

9.9909 

1  53  10.0 

18.149 

13 

1  45  41.56 

3.9994 

12  14  25.6 

16.890 

14 

^0    0    5.98 

9.9988 

1  35     1.0 

18.159 

14 

1  47  59.20 

9.9967 

19  30  47.0 

16.816 

15 

0    8  18.04 

9.9985 

1  16  51.6 

18.169 

15 

1  50  17.03 

9.9987 

19  47    3.3 

16.998 

16 

0    4  39.64 

9.998S 

0  58  41.6 

18.179 

16 

1  52  35.03 

9J0I8 

13    3  14.3 

16.141 

17 

0    6  46.32 

9.9978 

0  40  31.1 

18.170 

17 

1  54  53.24 

2.8047 

13  10  90.0 

16460 

18 

0    8  50.07 

9.9378 

0  92  20.3 

16.189 

18 

1  57  11.62 

9.30n 

13  35  20.2 

15.968 

10 

0  U  13.61 

9.9978 

S.  0    4    0.4 

18.189 

19 

1  50  30.19 

9.8109 

13  51  14.8 

15.866 

80 

0  13  97.95 

9.9375 

N.  0  14     1.5 

18.189 

20 

2     1  48.96 

3.8147 

14    7    3.7 

15.768 

81 

0  15  40.00 

9.9174 

0  32  12.3 

18.180 

21 

9    4     7.94 

3.3179 

14  22  46.8 

15.668 

89 

0  17  54.55 

9.9375 

0  50  22.9 

18.174 

22 

9    6  97.12 

9.8915 

14  38  23.0 

15.560 

83 

0  90    8.21 

9.9978 

1     8  33.1 

18.187 

23 

2    8  46.51 

3.3248 

14  53  55.1 

15.471 

84 

0  99  91.80 

9.9989 

N.  1  26  42,8 

18.158 

24 

9  11     6.10 

3.8980 

N.15    0  20.4 

15.870 

20 
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IX. 


GREENWICH 

MEAN   TIME. 

n 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Door. 

Right  Aaoeniion. 

Dur. 

for  1  m. 

DecUaation. 

Dur. 
forlm. 

Uoar. 

DUL 
forlm. 

DHL 
forlm. 

WEDNESDAY   17. 

» 

FRIDAY 

19. 

h.    m.    t. 

■. 

o            « 

N 

h.   m.   f. 

t. 

O        1        » 

• 

0 

2  11     6.10 

3.S980 

N.15    9  20.4 

16J70 

0 

4    7    6.39 

34908 

N.24  68  67.2 

8488 

1 

2  13  25.89 

9Mn 

15  24  39.5 

15.965 

1 

4    9  36.43 

34091 

25    7  33.2 

8414 

2 

2  15  45.90 

9.8S&S 

15  39  52.2 

lft.160 

2 

4  12    6.63 

34047 

26  16  69.0 

8446 

3 

2  18    6.13 

3.9390 

15  54  58.5 

15U)51 

3 

4  14  36.98 

34070 

26  24  14.7 

s.m 

4 

2  20  26.58 

3.3406 

16    9  58.2 

14.939 

4 

4  17    7.47 

34098 

26  32  20.3 

BMB 

5 

2  22  47.25 

3.340-3 

16  24  51.2 

14.899 

5 

4  19  38.10 

34115 

26  40  16.6 

7.885 

6 

2  25    8.13 

3.8496 

16  39  37.5 

14.714 

6 

4  22    8.87 

34146 

25  48    0.6 

IMJ 

7 

2  27  29.23 

3.8084 

16  54  16.9 

14.600 

7 

4  24  39.79 

34168 

25  66  36.4 

7.499 

8 

2  29  50.55 

3.8671 

17    8  49.4 

14.484 

8 

4  27  10.83 

34184 

26    2  60.8 

7493 

9 

2  32  12.09 

3.3009 

17  23  14.9 

14.368 

9 

4  29  41.99 

34908 

26  10  13.9 

7.149 

10 

2  34  33.87 

3.3647 

17  37  33.3 

14.950 

10 

4  32  13.26 

34991 

26  17  17.6 

0.974 

11 

2  36  55.87 

3J0B5 

17  51  44.4 

14.137 

11 

4  34  44.64 

94941 

26  24  10.8 

6.796 

13 

2  39  18.09 

3.3798 

18    5  48.3 

14.004 

12 

4  37  16.13 

34966 

26  30  63.6 

6.098 

13 

2  41  40.54 

3.8761 

18  19  44.8 

18.880 

13 

4  39  47.71 

34371 

26  37  26.6 

0418 

14 

2  44    3.22 

3.8799 

18  33  33.8 

18.754 

14 

4  42  19.38 

34387 

26  43  47.2 

6.379 

15 

2  46  26.13 

3.8887 

18  47  15.2 

13.637 

15 

4  44  51.14 

34999 

26  49  68.2 

0406 

16 

2  48  49.27 

3.387ft 

19    0  48.9 

13.498 

16 

4  47  22.97 

34811 

26  65  68.6 

6.918 

17 

2  51  12.64 

3.3918 

19  14  14.8 

18.367 

17 

4  49  54.87 

94838 

27     1  48.4 

ft.749 

18 

2  53  36.23 

3.8951 

19  27  32.8 

13.933 

18 

4  52  26.84 

34884 

27    7  27.6 

6404 

19 

2  56    0.05 

3J»e9 

19  40  42.8 

13*101 

19 

4  54  58.87 

34840 

27  12  66.1 

ft48ft 

20 

2  58  24.10 

34097 

19  53  44.8 

19.966 

20 

4  67  30.95 

348A3 

27  18  13.9 

6409 

21 

3    0  48.38 

3406ft 

20    6  38.7 

19.899 

21 

6    0    3.07 

34860 

27  23  21.1 

6481 

22 

3     3  12.88 

34108 

20  19  24.3 

19.691 

22 

6    2  35.24 

34864 

27  28  17.6 

4453 

23 

3    5  37.62 
THU 

34148 

RSDA^ 

N.20  32     1.6 
Y   18. 

19.558 

23 

6    6    7.43 
SAT 

3416ft 

URDA 

N27  33    3.4 
Y  20. 

4.074 

0 

3    8    2.60 

34186 

N20  44  30.6 

13415 

0 

6    7  39.63 

34809 

N.27  37  38.6 

4497 

1 

3  10  27.82 

34390 

20  56  51.2 

19.379 

1 

6  10  11.85 

34871 

27  42    2.9 

441ft 

2 

3  12  53.25 

,349ftft 

21    9    3.2 

19.198 

2 

6  12  44.08 

34878 

27  46  16.6 

4.IS8 

3 

3  15  18.90 

34997 

21  21     6.6 

11J89 

3 

6  15  16.32 

34874 

27  60  19.4 

8J0S 

4 

3  17  44.79 

3.4833 

21  33     1.2 

11.888 

4 

6  17  48.56 

34874 

27  64  11.6 

8.779 

5 

3  20  10.90 

34370 

21  44  47.1 

11.688 

5 

6  20  20.78 

34373 

27  67  62.9 

8489 

6 

3  22  37.23 

34407 

21  56  24.2 

11.518 

6 

5  22  52.98 

34368 

28     1  23.6 

8491 

7 

3  25    3.78 

3.4444 

22    7  52.3 

11.393 

7 

5  25  25.16 

34300 

28    4  43.6 

8.9<9 

8 

3  27  30.55 

3.4181 

22  19  11.4 

11.943 

8 

5  27  57.29 

3.ff3M 

28    7  62.7 

8464 

9 

3  29  57.54 

34ftl7 

22  30  21.5 

11.099 

0 

6  30  29.36 

3.5843 

28  10  61.2 

3480 

10 

3  32  24.74 

3.4ftftS 

22  41  22.4 

10.938 

10 

5  33     1.39 

3.5883 

28  13  39.0 

3.707 

11 

3  34  52.16 

34fi88 

22  52  14.0 

10.784 

11 

5  35  33.36 

34894 

28  16  16.1 

3499 

12 

3  37  19.79 

3.4699 

23    2  56.3 

10.696 

12 

5  38    5.27 

34814 

28  18  42.6 

3451 

13 

3  39  47.63 

346ftft 

23  13  29.1 

10466 

13 

5  40  37.11 

34800 

28  20  68.2 

9.179 

14 

3  42  15.66 

3468B 

23  23  52.4 

10.811 

14 

^  43    8.86 

3.5986 

28  23    3.2 

1496 

15 

3  44  43.89 

S.473I 

23  34    6.4 

10.158 

15 

5  45  40.51 

34909 

28  24  67.6 

14n 

16 

3  47  12.32 

347ftl 

23  44  11.1 

10.001 

16 

5  48  12.07 

34851 

28  26  41.3 

i-ms 

17 

3  49  40.94 

94787 

23  54    6.3 

9.840 

17 

5  50  43.52 

S4388 

28  28  14.4 

1467 

18 

3  52    9.75 

3.4890 

24    3  51.8 

9.6n 

18 

6  63  14.86 

34918 

28  29  37.1 

1.9B1 

19 

3  54  38.76 

34849 

24  13  27.5 

9.518 

19 

6  55  46.08 

94194 

28  30  49.2 

l.IU 

20 

3  57     7.94 

34877 

24  22  63.3 

9.848 

20 

6  68  17.18 

34173 

28  31  60.7 

0.986 

21 

3  59  37.29 

34808 

24  32    9.2 

9.183 

21 

6    0  48.15 

34148 

28  32  41.6 

0.76D 

22 

4     2    6.82 

34936 

24  41   15.2 

9.017 

22 

6     3  18.96 

34133 

28  33  22.0 

0466 

23 

4     4  36.52 

3.4968 

24  50  11.2 

8.850 

23 

6    5  49.62 

34098 

28  33  62.0 

0416 

24 

4    7    6.39 

3.4993 

N.24  58  57.2 

8.685 

24 

6    8  20.13 

34078 

N.28  34  11.7 

C.949 

X. 
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GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Blgbl  Aaeeniioii. 

Ibrlm. 

SMUnattOD. 

DUL 
forlm. 

Hoar. 

BighlAfoeukm. 

DUL 
forlm. 

DUt. 
forlm. 

su. 

NDAY 

21. 

TUESDAY  23. 

b.    m.    ■. 

O        1        N 

» 

h.    m.    1. 

1. 

o       1       ir 

» 

0 

6    8  20.13 

N^  34  11.7 

0.349 

0 

8    3  37.41 

3J9669 

N.25  41  25.0 

7.000 

1 

6  10  50.48 

2Mii 

28  34  21.0 

0.009 

1 

8    5  53.23 

3.3006 

25  34  18.3 

7.  no 

3 

6  13  20.68 

2M\& 

28  34  19.9 

0.104 

2 

8    8    8.67 

3.3544 

26  27    4.2 

7.399 

3 

6  15  50.63 

3.4865 

28  34    8.5 

0.976 

3 

8  10  23.73 

3.3479 

25  19  42.6 

7.431 

4 

6  18  20.44 

3.4MS 

28  33  46.7 

0.447 

4 

8  12  38.38 

3.3410 

25  12  13.8 

7.549 

5 

6  20  50.05 

3.4990 

28  33  14.8 

0.017 

6 

8  14  52.62 

3.3847 

25    4  37.7 

7.609 

6 

6  23  19.45 

3.4866 

28  32  32.7 

0.787 

6 

8  17    6.52 

3.3383 

24  66  54.4 

7.781 

7 

6  25  48.66 

3U850 

28  31  40.4 

0.966 

7 

8  19  20.02 

3.3917 

24  49    4.1 

7.880 

8 

6  28  17.65 

3.4613 

28  30  38.0 

1.138 

8 

8  21  33.12 

3.9161 

24  41     6.7 

84)15 

9 

6  30  46.41 

3.4T76 

28  29  25.6 

1.390 

9 

8  23  45.83 

9.3085 

24  33    2.4 

8.130 

10 

6  33  14.95 

3.4788 

28  28    3^ 

1.497 

10 

8  25  58.14 

3.9019 

24  24  51.2 

8.348 

11 

6  35  43.26 

3.4006 

28  26  30.8 

1.033 

11 

8  28  10.06 

3.1958 

24  16  33.2 

6.350 

12 

0  38  11.32 

34066 

28  24  48.4 

1.788 

12 

8  30  21.59 

3.1688 

24    8    8.6 

8.465 

*  13 

6  40  30.13 

3.4014 

28  22  56.2 

1.954 

13 

8  32  32.72 

3.1694 

23  59  37.4 

8.075 

14 

6  43    6.69 

3.4«79 

28  20  54.2 

3.119 

14 

8  34  43.47 

3.1769 

23  50  59.6 

6.084 

15 

6  45  34.00 

3.4099 

28  18  42.2 

3.389 

16 

8  36  53.83 

3.1084 

23  42  15.3 

8.799 

16 

6  48     1.04 

3.4460 

28  16  20.5 

3.443 

16 

8  39    3.80 

3.1699 

23  33  24.6 

8.896 

17 

6  50  27.80 

3.4480 

28  13  49.3 

3.009 

17 

8  41  13.38 

3.166S 

23  24  27.6 

9.008 

18 

6  52  54.29 

3.4803 

28  11     8.5 

3.761 

18 

8  43  22.56 

3.1498 

23  15  24.3 

9.107 

19 

6  55  20.50 

3.4044 

28    8  18.0 

3.919 

19 

8  45  31.36 

3.1433 

23    6  14.8 

9.910 

20 

6  57  46.42 

3.4306 

28    5  18.1 

8.077 

20 

8  47  39.77 

3.1371 

22  56  59.2 

9.811 

21 

7    0  12.05 

3.4348 

28    2    8.7 

3.984 

21 

8  49  47.80 

3.1305 

22  47  37.5 

9.419 

22 

7    2  37.39 

3.4196 

27  58  49.9 

3.890 

22 

8  51  55.44 

3.1343 

22  38    9.9 

9.610 

23 

7    5    2.42 
MO 

3.4147 

NDAY 

N.27  55  21.9 
22. 

3.545 

23 

8  54    2.70 
WEDI 

3.1177 

N.22  28  36.4 
LY  24. 

9.008 

0 

7    7  27.13 

3.4000 

N.27  51  44.6 

S.099 

0 

8  56    9.57 

3.1113 

N.22  18  67.0 

0.705 

1 

7    9  51.55 

3.4043 

27  47  58.1 

3.853 

1 

8  68  16.06 

3.1060 

22    9  11.9 

9.800 

2 

7  12  15.64 

3.8086 

27  44    2.6 

4.004 

2 

9    0  22.17 

3.0886 

21  59  21.1 

9.894 

3 

7  14  39.40 

3.8088 

27  39  57.9 

4.154 

3 

9    2  27.90 

QJ»M 

21  49  24.7 

9.966 

4 

7  17    2.84 

3.8878 

27  35  44.2 

4JX» 

4 

9    4  33.26 

3.0663 

21  39  22.8 

104)77 

5 

7  19  55.94 

3.8838 

27  31  21.6 

4.460 

5 

9    6  38.25 

3.0800 

21  29  15.4 

10.167 

6 

7  21  48.70 

3.8767 

27  26  50.2 

4Mn 

6 

9    8  42.86 

furm 

21  19    2.7 

10.366 

7 

7  24  11.14 

3.8710 

27  22  10.0 

4.743 

7 

9  10  47.09 

3UM74 

21     8  44.7 

10.344 

8 

7  26  33.23 

3.8609 

27  17  21,0 

4.888 

8 

9  12  50.96 

34)613 

20  68  21.4 

10.433 

9 

7  28  54.97 

3JI004 

27  12  23.2 

5.089 

9 

9  14  54.45 

34)553 

20  47  52.8 

10.519 

10 

7  31  16.36 

3.8030 

27    7  16.8 

5.176 

10 

9  16  57.68 

3.0499 

20  37  19.1 

10.004 

11 

7  33  37.40 

3.3477 

27    2    2.0 

5.317 

11 

9  19    0.35 

34)439 

20  26  40.4 

12 

7  35  58.08 

3.8418 

26  56  38.8 

5.467 

12 

9  21     2.76 

94)873 

20  15  56.8 

10.708 

13 

7  38  18.41 

3.8866 

26  51     7.2 

5.607 

13 

9  23    4.82 

34)314 

20    5    8.3 

10.860 

14 

7  40  38.37 

3.8990 

26  45  27.2 

5.737 

14 

9  25    6.53 

34)955 

19  54  14.9 

10.981 

15 

7  42  57.96 

3.8384 

26  39  38.8 

5.876 

15 

9  27    7.88 

94)196 

19  43  16.7 

114)11 

16 

7  45  17.18 

3J179 

26  33  42.2 

0.011 

16 

9  29    8.88 

94)137 

19  32  13.8 

114)89 

17 

7  47  36.03 

3.3110 

26  27  37.6 

6.146 

17 

9  31     9.53 

94)079 

19  21     6.2 

11.105 

18 

7  49  54.61 

3.8048 

26  21  25.1 

6.978 

18 

9  33     9.83 

34)033 

19    9  54.1 

11.340 

19 

7  52  12.61 

3.3985 

26  15    4.6 

6.410 

19 

9  35    9.79 

1.9966 

18  58  37.5 

11.314 

20 

7  54  30.33 

3.3939 
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6.540 

20 

9  37    9.42 

1.9910 

18  47  16.5 

11.386 

21 

7  56  47.67 

3.9856 

26     1  59.9 

6.660 

21 

9  39    8.71 

1.9804 

18  35  51.1 

11.460 

22 

7  59    4.63 

3.3796 

25  55  15.8 

6.797 

22 

9  41     7.66 

1-9799 

18  24  21.4 

11.531 

23 

8     1  21.21 

3.3783 

25  48  24.2 

6.934 

23 

9  43    6.29 

1.9745 

18  12  47.5 

11401 

24 

8    3  37.41 

3.3609 

N.25  41  25.0 

74)00 

24 

9  45    4.60 

1.9091 

N.18    1    9.4 

11.670 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 
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«^ 
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forlm. 
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1. 
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N 
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0 
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0 
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1 

9  47    9.59 
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9 
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3 
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3 
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4 
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5 
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5 
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1.7070 
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10J041 

6 

9  56  47.75 
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16  40  56.7 

19468 

6 

11  95    4.48 

1.7068 

6  17    6.9 

10400 

7 

9  58  43.86 

1.0BS7 

16  37  51.1 

19.193 

7 
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1.7010 
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10470 

8 
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1.99T7 
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8 
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0 
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9 
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14414 
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10 
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11 
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11 
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19 
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19 
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13 
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13 
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14 
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M.I1D 

1 

10  39  45.67 

1.8118 

19  50  49.0 

10484 

1 

11  58  10.59 

1.7088 

1  49  93.4 

14.176 
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9 
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19  94  99.3 

10.148 

3 

19     1  48.11 

1.7076 

1  91     9.0 

u.iei 

4 

10  38  17.95 

1.8401 

19  11  19.1 

10.180 

4 

19    3  39.35 

1.7000 

1    6  51.1 

14.  M3 

5 
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5 
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6 
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THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 
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8064 

24  14     0 

8047 

a  Aquils 

E. 

55  59  59 

4938 

54  51  65 

4963 

53  44  28 

4809 

52  37  44 

4859 

FomalHaut 

E. 

77  55     7 

8068 

76  26    6 

8047 

74  56  51 

8086 

73  27  23 

8096    1 

a  Pegasi 

E. 

99  21  49 

8168 

97  54  56 

3148 

96  27  44 

8181 

05     0  12 

8114    , 

Jupiter 

E. 

113  20  23 

3805 

HI  46    2 

9790 

no  11  21 

9776 

108  36  31 

9760 

1 

8 

Sun 

W. 

99  44  54 

8067 

101  13  44 

8048 

102  42  57 

8080 

104  13  32 

1 
8011    1 

Spica 
Mars 

W. 

63  51     1 

9793 

65  27  11 

9706 

67     3  43 

9088 

68  40  30 

9673 

W. 

31  44     0 

995D 

33  15    4 

9941 

34  46  31 

9999 

36  18  33 

9904    ! 

Antares 

W. 

17  56  34 

9799 

19  32  45 

9704 

21     9  19 

9688 

33  46  15 

9971    , 

Fomalhaut 

E. 

65  56  37 

9971 

64  25  48 

9969 

62  54  47 

9069 

61  33  34 

99a 

a  Pegasi 

E. 

87  37  34 

8034 

86     8    4 

8019 

84  38  15 

8004 

83    8    7 

9080    ' 

Jupiter 

E. 

100  36  16 

9089 

98  59  12 

9065 

97  21  45 

9648 

05  43  55 

9680    j 

0 

Sun 

W. 

111  46  25 

9916 

113  18  24 

9894 

114  50  50 

9876 

116  33  41 

9866    ' 

Spica 
Mars 

W. 

76  51  10 

9661 

78  30  31 

9663 

80  10  17 

9646 

81  50  38 

9096    ; 

W. 

44     3  35 

9800 

45  37  51 

9789 

47  12  33 

9769 

48  47  41 

9760 

Antares 

W. 

30  56  53 

9880 

32  36  15 

9869 

34  16     2 

9648 

35  56  15 

9696    1 

Fomalhaut 

E. 

53  44  58 

9910 

53  12  52 

9907 

50  40  42 

9006 

49     8  39 

9906    i 

a  Pegasi 

E. 

75  32  49 

9918 

74    0  63 

9906 

72  28  41 

9808 

70  56  13 

9889    ' 

Jupiter 

E. 

87  28  47 

9549 

85  48  82 

9694 

84     7  52 

9606 

82  26  46 

9487    i 

1 

10 

Sun 

W. 

124  14  27 

9768 

125  49  56 

9784 

127  25  51 

9713 

120    3  13 

9004 

xrr. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

Bter«sNaiD0 
and 

Midnight. 

PL. 
of 

XVH. 

P.L. 
of 

xvinh. 

P.L. 
of 

XXV^ 

P.L. 

of 

O  g 

Poamon. 

DUL 

DUL 

DUL 

Diff. 

1 

Sun 

W. 

O        1          II 

27  43  31 

S470 

O        1          N 

29    4  29 

8409 

O        1         II 

30  25  28 

8400 

O       1         N 

31  46  27 

8470 

M»re 

E. 

42  34  37 

8816 

41  10  46 

8890 

39  46  58 

8S» 

38  23  14 

8836 

Anures 

E. 

60  33  12 

8089 

59    4  24 

8079 

57  35  40 

8078 

56    6  58 

8076 

s 

Sun 

W. 

38  31  21 

8408 

39  52  21 

8407 

41  13  23 

8400 

42  34  26 

8408 

Mars 

E. 

31  25     5 

8888 

30     1  32 

8884 

28  38    0 

8886 

27  14  29 

8886 

Antares 

E. 

48  43  52 

8079 

47  15  17 

8079 

45  46  42 

8078 

44  18    6 

8078 

a  Aquils 

E, 

99  23     9 

8038 

98  10  26 

8999 

96  57  36 

8994 

95  44  41 

8910 

3 

Sun 

W. 

49  20  13 

8483 

50  41  31 

8448 

52    2  53 

8444 

53  24  20 

8440 

Mars 

E. 

20  16  57 

8887 

18  53  28 

8887 

17  29  59 

8888 

16    6  31 

8888 

Antares 

E. 

36  54  49 

8071 

35  26    4 

8066 

33  57  15 

8066 

32  28  22 

8000 

a  Aquils 

E. 

89  39    2 

8004 

88  25  45 

8809 

87  12  28 

8801 

85  59    9 

8001 

4 

Sun 

W. 

60  12  48 

8414 

61  34  49 

8406 

62  56  58 

8400 

64  19  15 

8S98 

Spica 

W. 

20  54  41 

8049 

22  23  52 

8043 

23  53  14 

8084 

25  22  44 

8097 

Antares 

E. 

25    2  45 

8080 

23  33  20 

8088 

22    3  48 

8037 

20  34    9 

8090 

a  Aquils 

E. 

79  52  43 

8809 

78  39  32 

8019 

77  26  24 

8010 

76  13  20 

8019 

6 

Sun 

W. 

71  12  52 

8849 

72  36    7 

8889 

73  59  33 

8899 

75  23  11 

8816 

Spica 

W. 

32  52  42 

9086 

34  23  13 

9976 

35  53  57 

3966 

37  24  54 

9966 

a  Aquils 

E. 

70    9  35 

SOfiO 

68  57  15 

8971 

67  45    7 

8068 

66  33  11 

8906 

Fomalhaut 

E. 

95  26     5 

8186 

93  59  39 

8170 

92  33     1 

8106 

91     6  11 

8160 

6 

Sun 

W. 

82  24  43 

8S86 

83  49  46 

8949 

85  15     5 

8339 

86  40  40 

8914 

Spica 

W. 

45    2  59 

3808 

46  35  21 

9666 

48    7  59 

3678 

49  40  53 

9860 

a  Aquils 

E. 

60  37  34 

4097 

59  27  29 

4199 

58  17  49 

4168 

57    8  38 

4184 

Fomalhaut 

E. 

83  48  53 

8109 

82  20  46 

8091 

80  52  26 

8081 

79  23  53 

8070 

a  Pegasi 

E. 

105    6     1 

8981 

103  40  28 

8918 

102  14  34 

8197 

100  48  21 

8161 

7 

Sun 

W. 

93  53     5 

8180 

95  20  31 

8119 

96  48  18 

8109 

98  16  25 

8064 

Spica 
Nfars 

W. 

57  29  53 

3787 

59    4  39 

3ni 

60  39  45 

3766 

62  15  12 

3736 

W. 

25  43  24 

8080 

27  13     0 

8013 

28  42  58 

3994 

30  13  18 

99n 

a  Aquils 

E. 

51  31  46 

UI6 

50  26  39 

4479 

49  22  26 

4649 

48  19  19 

4090 

Fomalhaut 

E. 

71  57  41 

8014 

70  27  45 

8009 

68  57  35 

3003 

67  27  13 

9961 

a  Pegaai 

E. 

93  32  19 

8006 

92    4     7 

8069 

90  35  36 

8066 

89    6  45 

8060 

Jupiter 

E. 

107     1     1 

9748 

105  25  21 

3W9 

103  49  20 

3714 

102  12  59 

9606 

8 

Sun 

W. 

105  42  31 

9098 

107  12  53 

3978 

108  43  39 

3964 

110  14  50 

9986 

Spica 
Mara 

W. 

70  17  57 

9804 

•71  55  39 

3080 

73  33  45 

3016 

75  12  16 

3601 

W. 

37  50  36 

9866 

39  23  14 

3860 

40  56  16 

3647 

42  29  43 

3636 

Antares 

W. 

24  23  34 

9069 

26     1  18 

3086 

27  39  25 

3017 

29  17  57 

3500 

Fomalhaut 

E. 

59  52  10 

99S6 

58  20  35 

39-/7 

56  48  51 

3990 

55  16  58 

3016 

a  Pegaai 

E. 

81  37  40 

9978 

80    6  54 

3960 

78  35  50 

3045 

77     4  28 

3931 

Jupiter 

E. 

94     5  41 

9818 

92  27    4 

3600 

90  48    3 

3677 

89     8  37 

3600 

0 

Sun 

W. 

117  56  57 

9688 

119  30  40 

3616 

121     4  49 

3794 

122  39  25 

3774 

Spica 
Mare 

W. 

83  31     5 

9607 

85  12    9 

3486 

86  53  39 

3409 

88  35  36 

3461 

W. 

50  23  15 

3199 

51  59  16 

3700 

53  35  44 

3669 

55  12  39 

3000 

Antares 

W. 

37  36  53 

9600 

39  17  59 

3487 

40  59  30 

3406 

42  41  29 

9449 

Fomalhaut 

E. 

47  36  18 

9907 

46     4     8 

3913 

44  32     4 

99« 

43    0  10 

3981 

a  Pegasi 

E. 

69  23  31 

9870 

67  50  34 

3600 

66  17  24 

3869 

64  44     3 

3848 

Jupiter 

E. 

80  45  14 

9407 

79     3  15 

3448 

77  20  49 

3439 

75  37  56 

3411 

10 

Sun 

W. 

130  39     1 

9074 

132  16  16 

3866 

133  53  57 

9636 

135  32     5 

3016 

160 
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XV. 


GREENWICH    MEAN 

TIME. 

1 

LUNAR  DISTANCES.                                                                i 

1 

h 

Star's  Hum 
and 

Noon. 

P.L. 
of 

mh. 

P.L. 
of 

Vlh. 

P.L. 
of 

IXh. 

1 

10 

Podtioii. 

DUL 

DHL 

Dili. 
1894 

DilL      , 

1 

Spica           W. 

O        1          M 

90  17  68 

94S1 

O        1          M 

92    0  48 

1419 

O      1        u 

93  44    5 

O        1         $1 

96  27  49 

m5 

Mars            W. 

56  50     0 

9000 

68  27  47 

9680 

60    6     1 

1610 

61  44  42 

S691 

Antares        W. 

44  23  53 

9480 

46    6  46 

1411 

47  60    4 

1889 

49  33  49 

9878 

Fomalhaut   E. 

41  28  31 

9946 

39  67  10 

1966 

38  26  13 

1967 

36  65  44 

8096 

a  Pegasi       E. 

63  10  31 

98S8 

61  36  60 

1681 

60     3     3 

9898 

68  29  11 

9B36 

Jupiter         E. 

73  64  37 

9W3 

72  10  61 

1878 

70  26  38 

9866 

68  41  69 

9837 

a  Arietis      E. 

104    0    8 

9470 

102  18  21 

1407 

100  36    7 

9438 

98  63  26 

9419 

n 

Mars           W. 

70    4  48 

9404 

71  46    9 

.1177 

73  27  66 

9406 

76  10    7 

9UI 

Antares       W. 

68  19  21 

1989 

60    6  47 

7m 

61  62  39 

9947 

63  39  66 

9B1 

a  Pegasi       E. 

60  39  67 

1848 

49    6  31 

9B0» 

47  33  23 

9879 

46    0  37 

9801 

Japiter         E. 

69  51  59 

194A 

68    4  39 

9998 

66  16  63 

9910 

64  28  41 

9184 

a  Arietis      E. 

90  13  14 

1898 

88  27  63 

9800 

86  42    6 

9901 

84  66  64 

9^4 

19 

Mars            W. 

83  47  IS 

1886 

86  31  48 

1848 

87  16  46 

9398 

89    2    3 

9814 

Antares        W. 

72  42  30 

1109 

74  32  11 

1187 

76  22  14 

9199 

78  12  39 

9100 

a  Pegasi       E. 

38  26  28 

8116 

36  68  37 

8166 

36  32  11 

8979 

34     7  27 

8374 

Jupiter         E. 

45  21  36 

9116 

43  31     0 

1101 

41  40    3 

9067 

39  48  44 

9078 

a  Arietis      E. 

75  58  56 

1196 

74  10  24 

9184 

72  21  32 

9171 

70  32  21 

9180 

Aldebaran    E. 

106  30  40 

1917 

104  42  38 

1909 

102  64  13 

9186 

101     6  26 

9179 

13 

Mars            W. 

97  63  26 

19B8 

99  40  34 

1148 

101  27  68 

9984 

103  16  36 

9990 

Antares        W. 

87  29  36 

1000 

89  21  52 

lOU 

01  14  23 

9031 

93    7     9 

9Q3S 

a  Aquils      W. 

47  20  45 

8095 

48  33  39 

8606 

49  48  33 

S701 

61     6  19 

8604 

Jupiter          E. 

30  27  12 

1016 

28  34    3 

1006 

26  40  38 

1996 

24  46  57 

1987 

a  Arietis      E. 

61  22    6 

1106 

60  31  19 

1101 

67  40  22 

9094 

56  49  13 

908O 

Aldebaran    E. 

91  66  23 

1119 

90    6  42 

1103 

88  14  46 

9098 

86  23  36 

906S 

Saturn         E. 

126  67  31 

IMTT 

125    6  42 

1006 

123  16  36 

9066 

121  24  12 

1070 

14 

Antares       W. 

102  33  51 

1801 

104  27  39 

19PT 

106  21  33 

1964 

108  16  32 

iin 

a  Aquils      W. 

67  62  33 

na 

69  17  61 

8190 

60  44  12 

8143 

62  11  30 

8100 

a  Arietis      E. 

46  31  69 

1078 

44  40  26 

1061 

42  48  67 

1063 

40  57  32 

900O 

Aldebaran    E. 

77    6    6 

1007 

75  12  59 

1068 

73  20  48 

1069 

71  28  35 

1088 

Saturn          E. 

112    3  67 

1080 

110  11  23 

1088 

108  18  41 

1080 

106  26  64 

109T 

15 

a  Aquils      W. 

69  39  17 

1048 

71  10  34 

1990 

72  42  16 

1019 

74  14  19 

900 

Fomalhaut  W. 

38  43  20 

1096 

40  23  68 

1467 

42    6  29 

1464 

43  47  47 

9490 

a  Pegasi      W. 
Aldebaran    E. 

24  37  67 

4036 

25  35  34 

4641 

26  38  60 

4918 

27  47    4 

8944 

62    7  39 

9009 

60  16  41 

1088 

68  23  62 

1074 

66  32  13 

1081 

Saturn          E. 

97     1  16 

1096 

96    8  20 

'  1097 

93  16  28 

1090 

91  22  41 

1083 

Pollux          E. 

106  31  42 

1888 

103  37  40 

1886 

101  43  42 

1908 

99  49  40 

1909 

I 

16 

a  Aquils      W. 

81  67  40 

1871 

83  30  36 

1078 

86    3  20 

1676 

86  36  18 

~ 

Fomalhaut  W. 

62  27    9 

1847 

64  12    0 

1888 

66  67    3 

1386 

67  42  12 

1889     1 

a  Pegasi       W. 

34  23  2a 

8148 

36  60  31 

8007 

37  19  33 

1960 

38  60  11 

»16 

Jupiter         W. 

16  23  10 

1987 

17  17    4 

1004 

19  10  47 

1008 

21     4  17 

1011 

Aldebaran    E. 

47  17  30 

1180 

46  27  30 

1166 

43  37  66 

1179 

41  48  46 

1109 

Saturn          E. 

82    0  36 

1064 

80    8  40 

1079 

78  16  68 

1061 

76  26  29 

1001 

Pollux         E. 

90  22  14 

1091 

88  29  13 

1080 

86  36  24 

1086 

84  43  49 

HMO 

17 

a  Aqnils      W. 

94  17  34 

i»a 

96  48  67 

»09 

97  19  68 

1961 

98  60  34 

80M 

Fomalhaut  W. 

66  28  11 

1841 

68  13    9 

9849 

69  57  67 

1366 

71  42  36 

nu 

a  Pegasi      W. 

46  40  14 

1716 

48  16  32 

1884 

49  63  20 

1676 

51  30  32 

9868 

Jupiter         W. 

30  28    9 

1068 

32  20    6 

1076 

34  11  41 

1066 

36    2  68 

9109 

Aldebaran    E. 

32  61  30 

1899 

31     6  13 

1867 

29  21  51 

9410 

27  38  31 

HOI 

XVI. 
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GREENWICH    MEAN 

TIME. 

' 

LUNAR  DISTANCES. 

10 

Star^NuM 

P.L. 

P.L. 

P.L. 

P.L. 

and 
PofliUon. 

Midnight. 

of 

Dur. 

XVh. 

of 
DUL 

XVIIPi- 

of 

Dur. 

XXIh. 

of 
DUL 

Spic*           W. 
Mars            W. 

O         1           II 

97  18     0 

9SM 

O       1         « 

98  56  38 

9880 

O        1         « 

100  41  42 

9890 

108  87  I'i 

9801 

63  23  50 

9171 

65     3  85 

9009 

66  43  26 

9588 

68  83  54 

9514 

Antares        W. 

51   18     3 

9%U 

53    8  48 

9080 

54  47  49 

9318 

56  33  88 

9800 

Foraalhaut   E. 

35  86     3 

todi 

33  57    6 

8110 

32  29     9 

8170 

31     8  84 

8941 

•  Pei^       E. 

56  55  15 

98« 

55  81  19 

9080 

53  47  25 

9831 

58  13  37 

9837 

Jupiter         E. 
m  ArietiB      E. 

66  56  54 

9B10 

65  11  88 

9900 

63  25  21 

9981 

61  38  53 

9968 

97  10  18 

9M0 

95  86  48 

9000 

93  48  39 

9809 

91  58  10 

9844 

11 

Mars            W. 

76  58  43 

9494 

78  35  44 

9100 

80  19  10 

9860 

88    3    0 

9878 

Antares       W. 

65  27  37 

9914 

67  15  44 

9107 

69    4  16 

9181 

70  63  18 

9167 

« Pegasi       E. 

44  38  80 

9080 

48  56  39 

9008 

41  85  40 

8005 

39  55  33 

8055 

Jupiter         E. 
« Arietta      E. 

58  40    4 

9178 

50  51     3 

9101 

49     1  37 

9145 

47  11  47 

9181 

83    9  17 

9916 

81  88  16 

9819 

79  34  51 

9927 

77  47    4 

3119 

18 

Mare           W. 

00  47  48 

9000 

98  33  41 

9987 

94  19  59 

9370 

96    6  34 

9900 

Antares       W. 

80    3  34 

9000 

81  54  30 

9004 

83  45  54 

9079 

85  37  37 

9061 

•  Pegasi      E. 

38  44  41 

8407 

31  84  14 

8oa 

30    6  88 

88-28 

28  51  50 

4089 

Jupiter         E. 
« ArieUs      E. 

37  57    3 

9000 

36    5    8 

9048 

34  18  48 

9037 

32  80    6 

9096 

68  48  51 

9147 

66  53     3 

9180 

65    8  59 

9198 

63  18  39 

9117 

Aldebaran    E. 

99  16  15 

9100 

97  86  46 

9145 

95  36  56 

9184 

93  46  47 

9199 

13 

Mare           W. 

105     3  85 

9017 

106  51  87 

9910 

108  39  40 

9904 

110  28    8 

9196 

Antares       W. 

95    0    7 

901A 

96  53  18 

9000 

98  46  40 

9001 

100  40  18 

1097 

« Aqnil«     W. 

58  83  49 

8517 

53  43  54 

8488 

55    5  88 

8306 

66  88  83 

8801 

Jupiter         E. 

28  53    3 

1001 

80  58  59 

ion 

19    4  48 

1973 

17  10  31 

1970 

a  Arietis      E. 

53  57  57 

9004 

58    6  33 

9001 

50  15     5 

9076 

48  83  38 

9078 

Aldebaran    E. 

84  38  14 

9on 

88  40  40 

9079 

80  48  57 

9066 

78  57     5 

9081 

Satam         £. 

119  38  34 

9000 

117  40  48 

9O0O 

115  48  38 

9050 

113  56  28 

90U 

14 

Antares       W. 

110    9  34 

1001 

118    3  39 

1080 

113  57  45 

1000 

115  51  51 

1081 

« Aqoihe     W. 

63  39  40 

3009 

65     8  36 

8090 

66  38  14 

9908 

68     8  89 

2079 

m  Arietis      E. 

39    6  17 

9087 

37  15  13 

9107 

35  24  85 

9110 

33  33  55 

9189 

Aldebaran    E. 

69  36  81 

9051 

67  44     6 

9058 

65  51  54 

9055 

63  59  45 

9057 

Saturn         E. 

104  33    8 

9095 

108  40    7 

9094 

100  47  10 

9094 

98  64  13 

9098 

16 

m  AquiUe      W. 

75  46  38 

9080 

77  19  11 

9080 

78  51  55 

9876 

80  84  45 

9079 

Foraalhaut  W. 

45  30  45 

9M8 

47  14  15 

9884 

48  58  18 

9869 

50  48  31 

9856 

a  Pegasi       W. 
Aldebaran    E.' 

28  59  39 

8799 

30  16     3 

8538 

31  35  45 

8386 

33  58  18 

8957 

54  40  44 

9001 

58  49  31 

9101 

60  58  33 

9119 

49     7  58 

9194 

Saturn          E. 

89  89  59 

9080 

87  37  85 

oou 

85  44  50 

9000 

83  53  48 

9056 

Pollax          E. 

97  56    8 

1000 

96    8  81 

9001 

94    8  49 

9000 

98  15  87 

9014 

16 

a  AquilB      W. 

88    8  58 

9800 

89  41  30 

9001 

91  13  47 

9919 

98  45  50 

9097 

Fomalhaut  W. 

59  87  85 

9880 

61  18  41 

9831 

62  57  55 

9384 

64  43     6 

9887 

« Pegasi       W. 

40  88  11 

9800 

41  55-21 

9015 

43  89  30 

9775 

45    4  30 

9749 

Jupiter         W. 

83  57  34 

9090 

24  50  37 

9080 

86  43  84 

9041 

88  35  55 

9063 

Aldebaran    E. 

40    0    7 

9914 

38  18     0 

9937 

36  84  88 

9900 

34  37  38 

2204 

Saturn         E. 

74  34  16 

9101 

78  43  18 

9119 

70  58  37 

9193 

69    8  13 

9185 

PoUoK         E. 

88  51  87 

9057 

80  59  22 

9007 

79    7  38 

9079 

77  16    0 

9080 

17 

a  Aqails      W. 

100  80  48 

8098 

101  50  20 

8058 

103  10  87 

8009 

104  47  59 

8111 

Fomalhaut  W. 

73  27    2 

9374 

75  11  14 

9884 

76  55  11 

9306 

78  38  52 

9408 

a  Pegasi      W. 

53    8    2 

9059 

54  45  47 

9644 

56  83  48 

9688 

58     1  45 

9085 

Jupiter         W. 

37  53  54 

9115 

39  44  30 

9180 

41  34  44 

9143 

43  84  37 

9158 

Aldebaran    E. 

25  56  23 

9590 

24  15  38 

9501 

88  36  30 

9674 

80  59  16 

9760 

21 
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XVII. 


GREENWICH  MEAN  ' 

riME. 

LUNAR  DISTANCES. 

n 

17 

Star's  Narna 

PL. 

P.L. 

P.L. 

1 
P.L. 

and 

Noon. 

of 

mi»- 

of 

VPt. 

of 

IXh. 

of 

PodiUon. 

DUL 

DUL 

Difl. 

DUL 

Saturn 

E. 

O        1          N 

67  13     7 

3149 

O        1          II 

65  22  22 

9161 

O        1          II 

63  .32  56 

9175 

O       1         « 

61  43  51 

9190 

Pollux 

E. 

76  24  44 

9103 

73  33  48 

9114 

71  43  10 

9137 

69  52  52 

9141 

Sun 

E. 

139     0     1 

9403 

137  16  30 

9416 

135  33  16 

9138 

133  50  21 

9449 

18 

Fomalbaut 

W. 

80  32  16 

9431 

82     5  21 

9484 

83  48    7 

9448 

85  30  33 

9168 

a  Pegasi 

W. 

59  39  53 

96S5 

61  18     1 

9686 

62  56     7 

9688 

64  34  10 

960 

Jupiter 
a  Arietis 

W. 

45  14     8 

9ns 

47     3  16 

9188 

48  52     1 

9308 

50  40  24 

9919 

W. 

16     7  28 

9706 

17  42     3 

9706 

19  18  35 

9048 

20  56  32 

9508 

Saturn 

E. 

53  44     6 

9300 

50  57  21 

9387 

49  11     2 

9804 

47  35    8 

9838 

Pollux 

E. 

60  46  40 

9218 

58  58  32 

9339 

57  10  47 

9345 

55  83  36 

9300 

Sun 

E. 

135  30  59 

9519 

123  40  12 

9686 

121  59  48 

9663 

130  19  47 

9660 

19 

Fomalhaut 

W. 

93  57  13 

9Mft 

95  37  23 

9fi68 

97  17    9 

9969 

98  56  39 

9001 

a  Pegasi 

W. 

78  43  23 

9663 

74  19  26 

9603 

75  56  15 

9704 

77  33  49 

»7n 

Jupiter 

W. 

59  36  19 

9800 

61  22  18 

9816 

63     7  54 

9838 

64  53    6 

9860 

a  Arietis 

W. 

29  16  34 

9530 

30  57  20 

9518 

32  38    8 

9530 

34  18  53 

9096 

Saturn 

E. 

38  43  35 

9«» 

36  59  32 

9444 

35  17    0 

dl67 

33  35    0 

9400 

Pollux 

E. 

46  32  35 

9848 

44  47  38 

9359 

43    3    5 

9876 

41  18  56 

9804 

Sun 

E. 

112     5  32 

9656 

110  37  53 

9674 

108  50  38 

9601 

107  13  46 

9710 

30 

aPegasi 

W. 

85  31  15 

9787 

87    6    0 

9803 

88  40  24 

9818 

90  14  39 

9BS6 

Jupiter 
a  Arietis 

W. 

73  33    6 

9433 

75  15  55 

9440 

76  58  21 

9464 

78  40  35 

9180 

W. 

42  40  27 

9566 

44  20    8 

95n 

45  59  34 

9860 

47  38  44 

9001 

Aldebaran 

w. 

14  40  53 

9587 

15  59  41 

8805 

17  22     3 

8358 

18  47    9 

8161 

Pollux 

E. 

32  44  15 

9478 

31     2  31 

9496 

29  21  11 

9511 

37  40  13 

9090 

Sun 

E. 

99  15  27 

9799 

97  40  58 

9816 

96    6  51 

9884 

94  33    7 

9801 

21 

a  Pefrasi 

W. 

97  59  22 

9090 

99  31  15 

9080 

101     3  44 

9068 

103  33  50 

99n 

Jupiter 

W. 

87     5  18 

9656 

88  45  11 

9074 

90  34  42 

9369 

93     3  58 

900O 

a  Arietis 

W. 

55  50  26 

9068 

57  27  55 

9070 

59    5     7 

9689 

60  43    3 

9109 

Aldebaran 

W. 

26  15     1 

9917 

27  46  58 

9908 

29  19  17 

9887 

30  51  53 

98n 

Sun 

E. 

86  49  58 

9086 

85  18  25 

9053 

83  47  12 

9906 

83  16  19 

9904 

33 

Jupiter 
a  Arietis 

W. 

100  15     2 

9669 

101  52  24 

9681 

103  39  30 

9604 

105    6  18 

9707 

W. 

68  42  20 

9764 

70  17  35 

9777 

71  52  33 

9768 

73  37  16 

9O0O 

Aldebaran 

W. 

38  36  30 

9871 

40    9  26 

9874 

41  43  18 

9876 

43  15     5 



Sun 

E. 

74  46  43 

8090 

73  17  43 

8078 

71  49     1 

8068 

70  30  37 

8101 

33 

Jupiter 
a  Arietis 

W. 

113     6    7 

9767 

114  41  18 

9778 

116  16  15 

9788 

117  50  58 

9790 

W. 

81  17     6 

9856 

82  50  20 

9868 

84  33  30 

9877 

85  56     8 

9007 

Aldebaran 

W. 

50  57  15 

9913 

52  29  17 

9090 

54     1   11 

9037 

55  33  56 

9004 

Saturn 

W. 

15  32  34 

8141 

16  59  54 

8106 

18  37  54 

8079 

19  56  29 

8007 

Sun 

E. 

63    2  32 

8165 

61  35  41 

8177 

60    9    4 

8188 

58  42  40 

8190 

34 

a  Arietis 

W. 

93  36  56 

9036 

95    8  29 

9044 

06  39  52 

9954 

98  11     3 

9003 

Aldebaran 

W. 

63     9  29 

9960 

64  40  21 

9976 

66  11     4 

9981 

67  41  40 

9080 

Saturn 

W. 

27  23  51 

8018 

28  53  41 

8017 

30  23  33 

8018 

31  53  24 

8018 

Pollux 

E. 

18  57  12 

9904 

20  29  26 

9011 

22     1  31 

9918 

23  33  27 

9094 

Sun 

E. 

51  33  56 

8353 

50    8  48 

9961 

48  43  51 

8970 

47  19    5 

sm 

35 

Aldebaran 

W. 

75  12  35 

8030 

76  43  33 

8035 

78  13    5 

8081 

79  41  39 

8or 

Saturn 

W. 

39  22  12 

8030 

40  51  47 

80S4 

43  81  18 

8087 

43  50  45 

8040 

Pollux 

W. 

31   10  56 

3959 

32  43     0 

9965 

34  13  57 

9971 

35  43  46 

9on 

Sun 

E. 

40  17  43 

3319 

38  53  54 

8337 

37  30  14 

8834 

36    6  42 

8841 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

8ter*8  Name 

P.  L. 

P.  L. 

P.  L. 

P.L. 

and 

Midnight. 

of 

XV^ 

of 

XVIIIh. 

of 

XXIh. 

of 

Position. 

Dim 

DUL 

Difl. 

Diff. 

O       1        u 

O      1        t, 

O        1         II 

O        1          II 

17 

Satarn 

E. 

59  55    8 

xxu 

58    6  47 

9iao 

56  18  50 

3938 

54  31   16 

9969 

Pollux 

E. 

68    2  55 

3165 

66  13  19 

9160 

64  24     4 

3183 

62  35  11 

3198 

Sun 

E. 

133     7  46 

9467 

130  25  32 

9473 

128  43  39 

3467 

127     2    8 

9608 

18 

Fomalbaut 

W. 

87  12  38 

3479 

88  54  21 

9494 

90  35  42 

3611 

92  16  40 

9699 

aPegasi 

W. 

66  12    7 

9649 

67  49  56 

3655 

69  27  36 

3663 

71     5    6 

9673 

Jupiter 

W. 

52  28  23 

9386 

54  15  58 

9361 

56     3     9 

9366 

57  49  56 

9261 

a  Arietis 

W. 

22  35  30 

9606 

24  15  12 

3646 

25  55  22 

9530 

27  35  53 

95-23 

Saturn 

E. 

45  39  42 

9341 

43  54  42 

9361 

42  10  11 

9381 

40  26    9 

9401 

Pollux 

E. 

53  36  28 

9376 

51  49  53 

3393 

50     3  43 

9309 

48  17  57 

9396 

Sun 

E. 

118  40    9 

9666 

117    0  54 

8603 

115  22     3 

9690 

113  43  35 

9638 

19 

Fomalhaut 

W. 

100  35  23 

S0I9 

102  13  52 

9039 

103  51  54 

9666 

105  29  30 

9078 

a  Pegasi 

W. 

79    9    6 

9780 

80  45     6 

9744 

82  20  48 

9756 

83  56  11 

9779 

Jupiter 

W. 

66  37  54 

3866 

68  22  18 

3383 

70     6  18 

9399 

71  49  54 

9416 

a  Arietis 

W. 

35  59  31 

9530 

37  40     3 

3688 

39  20  23 

9547 

41     0  31 

9560 

Saturn 

E. 

31  53  33 

9616 

30  12  41 

3643 

28  32  26 

9670 

26  52  49 

9600 

Pollux 

E. 

39  35  13 

9410 

37  51  52 

9437 

36     8  56 

9443 

34  26  23 

9401 

Sun 

E. 

105  37  19 

9797 

104     1  15 

9746 

102  25  35 

9763 

100  50  19 

9783 

30 

a  Pegasi 

W. 

91  48  11 

9863 

93  21  31 

9809 

94  54  30 

9886 

96  27    7 

9908' 

Jupiter 

W. 

80  22     7 

9496 

82    3  27 

9610 

83  44  26 

3936 

85  25    3 

9643 

a  Arietis 

W. 

49  17  39 

9618 

50  56  15 

96)6 

52  34  35 

3638 

54  12  38 

9660 

Aldebaran 

W. 

20  14  17 

8076 

21  42  57 

8017 

23  12  49 

3974 

24  43  34 

9941 

Pollux 

E. 

25  59  40 

9645 

24  19  30 

9563 

22  39  44 

9679 

21     0  20 

9696 

Sun 

E. 

92  59  45 

9860 

91  26  46 

9865 

89  54     8 

3903 

88  21  52 

9930 

SI 

a  Pegasi 

W. 

104     4  31 

3996 

105  34  49 

8015 

107    4  43 

8035 

108  34  12 

8066 

Jupiter 

W. 

93  42  43 

3617 

95  21   15 

3631 

96  59  28 

3644 

98  37  23 

9656 

a  Arietis 

W. 

62  18  39 

9714 

63  55     0 

3737 

65  31     4 

9741 

67     6  50 

9763 

Aldebaran 

W. 

32  24  41 

3873 

33  57  35 

3869 

35  30  33 

3669 

37     3  32 

9869 

Sun 

E. 

80  45  46 

3909 

79  15  32 

8014 

77  45  37 

8030 

76  16     1 

8044 

23 

Jupiter 

W. 

106  42  49 

9719 

108  19     3 

3733 

109  55    0 

9744 

111  30  41 

9766 

a  Arietis 

W. 

75     1  44 

3813 

76  35  56 

3823 

78     9  54 

3836 

79  43  36 

9846 

Aldebaran 

W. 

44  47  46 

3889 

46  20  19 

3894 

47  52  45 

3900 

49  25     3 

9900 

Sun 

E. 

68  52  29 

8114 

67  24  36 

8137 

65  56  59 

8140 

64  29  38 

8168 

S3 

Jupiter 

W. 

119  25  28 

3808 

120  59  46 

3816 

122  33  51 

3637 

124     7  44 

9830 

a  Arietis 

W. 

87  28  43 

3698 

89     1     4 

3906 

90  33  13 

3917 

92     5  10 

9030 

Aldebaran 

W. 

57     4  32 

3941 

58  35  59 

3947 

60     7  18 

3954 

61  38  28 

9963 

Saturn 

W. 

21  25  31 

8043 

22  54  50 

803a 

24  24  23 

8096 

25  54    4 

8030 

Sun 

E. 

57  16  30 

8310 

55  50  33 

8330 

54  24  48 

8331 

52  59  16 

8343 

S4 

a  Arietis 

W. 

99  42    4 

3909 

101  12  55 

3979 

102  43  34 

9986 

104  14    4 

3998 

Aldebaran 

W. 

69  12    7 

3995 

70  42  26 

8001 

72  12  37 

8008 

73  42  40 

8014 

Saturn 

W. 

33  23  15 

8019 

34  53     4 

8093 

36  22  50 

8034 

37  52  33 

8097 

Pollux 

E. 

25     5  15 

3933 

26  36  53 

3939 

28     8  22 

3946 

29  39  43 

3963 

Sun 

E. 

45  54  29 

8968 

44  30     3 

8396 

43     5  47 

8305 

41  41  41 

8813 

25 

Aldebaran 

W. 

81  11     6 

3043 

82  40  26 

8048 

84     9  39 

8053 

85  38  46 

8066 

Saturn 

W. 

45  20     8 

8043 

46  49  27 

8017 

48  18  42 

8053 

49  47  51 

8066 

Pollux 

W. 

37  14  27 

3983 

38  45     2 

3938 

40  15  29 

3993 

41  45  50 

3999 

Sun 

E. 

34  43  18 

8348 

33  20     2 

3354 

31  56  53 

3360 

30  33  51 

3800 
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I. 


AT 

GREENWICH  APPARENT 

NOON. 

i 

1 

THE  SUN'S 

Sideteal 
Time 
of  the 

Semidl. 
uneter 

pMdng 

the 
Merld 

faUL 

Bqafttioii«r 

TtaMS 

tobt 
tmbtraeted 

from 
Apparent 

Tinu. 

DIB. 

for 

Iboor. 

Apparent 
B^tAwensloo. 

DMT.  tor 
Ihoar. 

Apparent 

I>ifl.for 
Ihoar 

58.29 
58.19 

58.08 

8eml. 
diameter. 

Wed, 
Thur. 
Fri. 

1 

2 
3 

12  31     7.67 
12  34  45.42 
12  38  23.50 

9.069 
9.082 
9.095 

S.  %  21  47.1 

3  45    4.8 

4  8  19.9 

16 
16 
16 

1.68 
1.96 
2.24 

64.28 

64.42 
64.47 

10  sS^.17 

10  45.92 

11  4.35 

0.788 
0.775 
0.762 

Sat 
Sun. 
Mon. 

4 
5 
6 

12  42     1.89 
12  45  40.64 
12  49  19.73 

9.109 
9.124 
9.140 

4  31  31.9 

4  54  40.3 

5  17  45.1 

57.94 
57.79 
57.62 

16 
16 
16 

2.58 
2.82 
3.10 

64.52 
64.58 
64.64 

11  22.47 
11  40.22 
11  57.63 

0.749 
0.784 
0.718 

Tues. 
Wed. 
Thur. 

7 
8 
9 

12  52  59.22 

12  56  39.11 

13  0  19.42 

9.156 
9.178 
9.191 

5  40  45.8 

6  3  41.8 
6  26  32.9 

57.44 
57.24 
57.03 

16 
16 
16 

3.38 
3.66 
3.95 

64.70 
64.76 
64.83 

12  14.66 
12  31.28 
12  47.49 

0.702 
0.685 
0.667 

Fri. 
Sat 
Sm. 

10 
11 
12 

13    4    0.18 
13    7  41.40 
13  11  23.08 

9.210 
9.230 
9.250 

6  49  18.8 

7  11  59.2 
7  34  33.7 

56.80 
56.57 
56.81 

16 
16 
16 

4.24 
4.52 
4.80 

64.90 
64.98 
65.05 

13    8.23 
13  18.52 
13  33.34 

0.648 
0.627 
0.607 

Mon. 
Tues. 
Wed. 

13 
14 
15 

13  15    5.31 
13  18  48.07 
13  22  31.37 

9.271 
9.293 
9.817 

7  57    2.0 

8  19  23.4 

8  41  37.8 

56.04 
55.75 
55.46 

16 
16 
16 

5.08 
5.36 
5.63 

65.18 
65i21 
65.29 

13  47.62 

14  1.39 
14  14.60 

0.586 
0.564 
0.540 

Thur. 

Fri. 

Sat 

16 
17 
18 

13  26  15.24 
13  29  59.71 
13  33  44.79 

9.842 
9.367 
9.892 

9    3  44.8 
9  25  44.4 
9  47  36.0 

55.14 
54.81 
54.46 

16 
16 
16 

5.90 
6.17 
6.44 

65.38 
65.46 
65.55 

14  27.24 
14  39.31 
14  50.75 

0J(15 
0.490 
0.464  1 

Sm. 
Mon. 
Tues. 

19 
20 
21 

13  87  80.49 
13  41  16.85 
13  45    3^ 

9.419 
9.447 
9.476 

10    9  18.8 
10  30  52.7 
10  52  17.6 

54.11 
63.72 
53.33 

16 
16 
16 

6.70 
6.96 
7.21 

65.64 
65.73 
65.83 

15     1.57 
15  11.72 
15  21J22 

0.438  ! 
0.410 
0.381  I 

Wed. 
Thur. 
Fri. 

22 
23 
24 

13  48  51.66 
13  52  40.08 
13  56  29.23 

9.505 
9.534 
9.564 

11  13  32.8 
11  34  38.2 
11  55  33.2 

52.92 
52.50 
52.05 

16 
16 
16 

7.47 
7.73 
7.99 

65.93 
66.02 
66.12 

15  30.00 
15  38.12 
15  45.50 

1 
0.852  1 
0.323  1 
0.298  1 

Sat 
Sim. 
Mon. 

25 

26 
27 

14    0  19.11 
14    4    9.72 
14    8     1.08 

9.595 
9.626 
9.657 

12  16  17.3 
12  36  50.0 
12  57  11.3 

51.59 
51.11 
50.63 

16 
16 
16 

8.25 
8.50 
8.76 

66.23 
66.34 
66.45 

15  52.15 

15  58.06 

16  3.25 

0.268 
0.232 
0.200 

Tues. 
Wed. 
Thur. 
Fri. 

28 
29 
30 
31 

14  11  53.22 
14  15  46.12 
14  19  39.79 
14  23  34J22 

9.688 
9.720 
9.753 
9.786 

13  17  20.3 
13  37  16.8 

13  57    0.4 

14  16  30.5 

50.11 

49.58 
49.02 
48.46 

16 
16 
16 
16 

9.01 
9.27 
9.52 
9.77 

66.55 
66.66 
66.78 
66.89 

16    7.66 
16  11.31 
16  14.19 
16  16.30 

1 
0.169 
0.187  ; 
0.103 
0.072 

Sat 

32 

14  27  29.46 

9.819 

S.14  35  46.8 

47.87 

16 

10.02 

67.00 

16  17.61 

0.088 

Mon.-JtfM»TlMorUM 

)«wpMilBcmiOrbtimBdl7fabliM«|]iffO».18fhimtht8ld«rMlT^               1 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

1 

Tfane, 

addtdto 
Mtan 
Tkm, 

DiS. 

for 
1  hoar. 

Stdanal 
Time. 

Apparnt 
BVitAMMiulon. 

DULfor 
Ihcmr. 

AppctmU 
DeoliiMtion. 

DULfor 
Ihoar. 

Wed. 
Thur. 
Fri. 

1 
2 
3 

h.     m.     a. 

12  31     9.25 
12  34  47.05 
12  38  25.17 

0. 

9.009 
9.082 
9.095 

S.  3  21  57.2 

3  45  15.1 

4  9  30.5 

&B.29 
58.19 
58.08 

To  27.32 

10  46.07 

11  4.50 

t. 

0.788 
0.776 
0.762 

h.     m.     1. 

12  41  36.57 
12  45  33.11 
12  49  29.67 

Sat 
Sim. 
Mon. 

4 
5 
6 

12  42    3.61 
12  45  42.41 
12  49  21.55 

9.109 
9.124 
9.140 

4  31  42.8 

4  54  51.5 

5  17  56.5 

57.94 
67.79 
67.62 

11  22.62 
11  40.37 
11  57.78 

0.749 
0.734 
0.718 

12  53  26.23 
a2  57  22.78 

13  1  19.33 

Tues. 
Wed. 
Thur. 

7 
8 
9 

12  53    1.08 

12  56  41.02 

13  0  21.37 

9.166 
9.178 
9.191 

6  40  57.4 
6    3  53.7 
6  26  45.0 

67.44 
67.24 
57.08 

12  14.81 
12  31.42 
12  47.63 

0.702 
0.685 
0.667 

13    5  15.89 
13    9  12.44 
13  13    9.00 

Fri. 
Sat. 
Sun. 

10 
11 
12 

13    4    2.18 
13    7  43.45 
13  11  25.18 

9.210 
9.280 
9.260 

6  49  31.1 

7  12  11.7 
7  34  46.8 

66.80 
66.67 
56.81 

13    3.37 
13  18.66 
13  33.48 

0.648 
0.627 
0.607 

13  17    5.55 
13  21     2.11 
13  24  58.66 

Mon. 
Tues. 
Wed. 

13 
14 
15 

13  15    7.45 
13  18  50.25 
13  22  33.59 

9.271 
9.293 
9.817 

7  57  14.7 

8  19  36.3 
8  41  50.9 

56.04 
66.76 
65.46 

13  47.76 

14  1.52 
14  14.73 

0.686 
0.664 
0.610 

13  28  55.21 
13  32  51.77 
13  36  48.32 

Thur. 

Fri. 

Sat. 

16 
17 

18 

13  26  17.50 
13  30    2.00 
13  33  47.12 

9.942 
9.867 
9.892 

9    3  58.1 
9  25  57.8 
9  47  49.4 

56.14 
64.81 
54.46 

14  27.37 
14  39.43 
14  50.87 

0.615 
0.490 
0.464 

13  40  44.87 
13  44  41.43 
13  48  37.99 

Sun. 
Mon. 
Tues. 

19 
20 
21 

13  37  32.86 
13  41  19.27 
13  45    6.33 

9.419 
9.447 
9.476 

10    9  32.3 
10  31     6.3 
10  52  31.3 

64.11 
53.72 
68.33 

15     1.68 
15  11.83 
15  21.32 

0.438 
0.410 
0.381 

13  52  34.54 

13  56  31.10 

14  0  27.65 

Wed. 
Thur. 
Fri. 

22 
23 
24 

13  48  54.11 
13  52  42.56 
IS  56  31.73 

9.606 
9.584 
9.664 

11  13  46.5 
11  34  51.9 
11  55  46.9 

62.92 
52.60 
52.06 

15  30.09 
15  38.20 
15  45.58 

0.352 
0.323 
0.293 

14    4  24.20 
14    8  20.76 
14  12  17.31 

Sat. 
Sun. 
Mon. 

25 
26 
27 

14    0  21.65 
14    4  12.29 
14    8    3.67 

9.696 
9.626 
9.657 

12  16  31.0 
12  37    3.7 
12  57  24.9 

61.59 
61.11 
50.68 

15  52.22 

15  58.13 

16  3.31 

0.263 
0.232 
0.200 

14  16  13.87 
14  20  10.42 
14  24    6.98 

Tues. 
Wed. 
Thur. 
Fri. 

28 
29 
30 
31 

14  11  55.82 
14  15  48.74 
14  19  42.43 
14  23  36.88 

9.688 
9.720 
9.758 
9.786 

13  17  33.8 
13  37  30.2 

13  57  18.6 

14  16  43.6 

50.11 
49.58 
49.02 
48.46 

16    7.71 
16  11.35 
16  14.22 
16  16.32 

0.169 
0.137 
0.105 
0.072 

14  28    3.53 
14  32    0.09 
14  35  56.65 
14  39  53J20 

Sat. 

32 

14  27  32.13 

9.819 

S.14  35  59.7 

47.87 

16  17.63 

0.038 

14  43  49.76 

Vl 

eterforMe 

•n  Noon  may  be  aasi 

uned  the  same  as  that  for 

Apparent 

Noon 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
2 
3 

1 
1 
"a 

Logarithm 

of  the 

fUdiaaVeotor 

of  the 

Barth. 

IMff.  fbr 
1  hoar. 

BfeuTlBM            ' 
of                   ' 
Sidereal  Oh. 

3Vm  LONGITUDB. 

DULfor 
Ihoar. 

LAT1TI7DB. 

X 

v 

275 
276 
277 

1&  29  10.5 

189  28  18.4 

190  27  28.2 

28  37.7 
27  45.5 
26  55.2 

147.80 
147.88 
147.95 

— (5i.06 
0.19 
0.29 

0.0001471 
0.0000203 
9.9998930 

52.7 
58.0 
58.0 

h.     m.     e. 

11  16  32.29 
11  12  36.39 
11     8  40.49 

4 
5 
6 

278 
279 
280 

191  26  39.8 

192  25  53.1 

193  25    8.1 

26    6.7 
25  19.9 
24  34.7 

148.02 
148.09 
148.16 

0.38 
0.43 
0.45 

.9997652 
.9996371 
.9995089 

53.1 
58.2 
53.2 

11     4  44.57 
11     0  48.67  1 
10  56  52.75 

7 
8 
9 

281 
282 
283 

194  24  24.9 

195  23  43.6 

196  23    4.0 

23  51.5 
23  10.1 
22  30.4 

148.23 
148.80 
148.87 

0.43 
0.39 
0.31 

.9993809 
.9992528 
.9991252 

53.8 
58.0 

52.8 

10  52  56.84 
10  49     0.95 
10  45     5.03 

10 
11 
12 

284 
285 
286 

197  22  26.2 

198  21  50.2 

199  21  16.0 

21  52.5 
21  16.4 
20  42.1 

148.45 
148.58 
148.62 

0.24 
—0.12 
H-0.01 

.9989982 
.9988718 
.9987462 

52.6 
52.4 
52.2 

10  41     9.13 
10  37  13.21 
10  33  17.30 

13 
14 
15 

287 
288 
289 

200  20  44.0 

201  20  14.0 

202  19  45.9 

20  10.0 
19  39.9 
19  11.6 

148.71 
148.79 
148.88 

0.14 
0.28 
0.40 

.9986213 
.9984975 
.9983747 

51.8 
51.4 
51.0 

10  29  21.41 
10  25  25.49 
10  21  29.59 

16 
17 
18 

290 
291 
292 

203  19  19.8 

204  18  55.9 

205  18  34.2 

18  45.4 
18  21.4 
17  59.6 

148.96 
149.04 
149.13 

0.51 
0.62 
0.69 

.9982529 
.9981320 
.9980120 

60.6 
50.2 
49.9 

10  17  33.68 
10  13  37.77 
10    9  41.85 

19 
20 
21 

293 
294 
295 

206  18  14.8 

207  17  57.5 

208  17  42.5 

17  40.1 
17  22.7 
17    7.5 

149.22 
149.82 
149.42 

0.72 
0.73 
0.72 

.9978929 
.9977747 
.9976573 

49.6 
49.2 

48.8 

10    5  45.94  1 

10     1  50.03  1 

9  57  54.13  1 

22 
23 
24 

296 
297 

298 

209  17  29.9 

210  17  19.7 

211  17  11.6 

16  54.8 
16  44.4 
16  36.2 

149.52 
149.61 
149.70 

0.68 
0.60 
0.51 

.9975406 
.9974244 
.9973086 

48.5 
48.4 
48.2 

9  53  58.23  ' 
9  50    2.31  1 
9  46    6.41 

25 
26 
27 

299 
300 
301 

212  17    5.8 

213  17    2.0 

214  17    0.2 

16  30.3 
16  26.3 
16  24.4 

149.78 
149.87 
149.96 

0.40 

0.26 

-h0.12 

.9971933 
.9970782 
.9969634 

4S.0 
47.9 
47.7 

9  42  10.49  ' 
9  38  14.58 
9  34  18.67  , 

28 
29 
30 

802 
303 
304 

215  17    0.5 

216  17    2.8 

217  17    6.9 

16  24.6 
16  26.7 
16  30.6 

150.04 
150.12 
150.20 

0.00 

—0.11 

0.22 

.9968489 
.9967348 
.9966210 

47.6 
47.4 
47.2 

9  30  22.77  , 
9  26  26.86  ' 
9  22  30.94  1 

31 
32 

305 
306 

218  17  12.8 

219  17  20.2 

16  36.3   150.28 

16  43.7!   150.86 

0.30 
—0.37 

.9965077 
9.9963944 

47.1 
47.0 

9  18  35.04 
9  14  39.12  ! 

-. 

NoTB.— xeorrwp 

Boda  to  the  tTM  •quinox  <tt 

Vb»dMU,K' 

to  the  mean  eqnli 

Doxof  Jax 
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GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

1 

81UUUUMKTIB. 

HORIZONTAL 

PARALLAX. 

MKRIDLAN  PASSAQB. 

•s 

i 

1 

2 
3 

AGS. 

Noon. 

Midnight. 

Noon. 

IMff.fbr 
Ihonr. 

Midnight 

Diff.for 
Ihonr. 

Diff.  for 
1  hour. 

14  45.1 
14  48.4 
14  53.7 

14  4is.5 
14  50.8 
14  57.1 

54    "1.7 
54  13.8 
54  33.0 

+0.S6 
0.61 
0.95 

54     6.9 
54  22.5 
54  45.4 

+0.49 
0.79 
1.12 

h.     m. 

1  24.5 

2  7.6 
2  53.8 

m. 
1.73 
1.85 
2.00 

d. 

2.3 
3.3 
4.3 

4 
5 
6 

15     1.0 
15  10.4 
15  22.0 

15     54 
15  15.9 
15  28.5 

54  59.8 

55  34.5 

56  17.0 

1.29 
1.6-^ 
1.93 

55  16.2 

55  54.8 

56  41.0 

1.46 
1.78 
2.07 

3  43.5 

4  36.6 

5  32.3 

2.16 
2.30 
2.38 

5.3 
6.3 
7.3 

7 
8 
9 

15  35.4 

15  50.4 

16  5.9 

15  42.7 

15  58.2 

16  13.5 

57  6.6 

58  1.6 

58  58.4 

2.19 
2.86 
2.37 

57  33.5 

58  30.0 

59  26.3 

2.29 
2.39 
2.80 

6  29.0 

7  25.1 

8  19.7 

2.36 
2.31 
2.23 

8.3 

9.3 

10.3 

10 
11 
12 

16  20.8 
16  33.6 
16  42.5 

16  27.6 
16  38.6 
16  45.2 

59  52.9 

60  39.5 

61  12.8 

2.17 
1.71 
1.05 

60  17.5 

60  58.1 

61  23.0 

1.97 

1.40 

+0.66 

9  12.5 
10    3.9 
10  55.0 

2.15 
2.11 
2.12 

11.3 
12.3 
13.3 

13 
14 
15 

16  46.7 
16  45.5 
16  38.9 

16  46.8 
16  42.8 
16  33.9 

61  28.3 
61  23.7 
60  59.6 

+0.24 

-0.63 

1.40 

61  28.6 
61  13.9 
60  41.1 

-0.20 
1.03 
1.73 

11  47.0 

12  41.3 

13  38.4 

2.20 
2.32 
2.46 

14.3 
15.3 
16.3 

16 
17 
18 

16  27.8 
16  13.6 
15  57.9 

16  21.0 
16     5.8 
15  50.0 

60  18.9 
59  26.4 
58  28.9 

2.01 
2.36 
2.46 

59  53.7 
58  57.9 
57  59.9 

2.22 
2.48 
2.42 

14  38.3 

15  39.8 

16  40.3 

2.60 
2.58 
2.48 

17.3 
18.3 
19.3 

19 
20 
21 

15  42.2 
15  27.6 
15  14.7 

15  34.7 
15  20.9 
15    9.1 

57  31.3 
56  37.4 
55  50.3 

2.35 
2.12 
1.81 

57    3.6 
56  12.9 
55  29.7 

2.25 
1.97 
1.63 

17  37.9 

18  31.5 

19  20.4 

2.33 
2.13 
1.92 

20.3 
21.3 
22.3 

22 
23 
24 

15    4.1 
14  55.9 
14  49.9 

14  59.7 
14  52.6 
14  47.7 

55  11.3 
54  41.0 
54  19.2 

1.44 

1.08 
0.73 

54  55.1 
54  29.1 
54  11.3 

1.26 
0.90 
0.68 

20  4.9 
20"  46.2 

21  25.7 

1.76 
1.66 
1.60 

23.3 
24.3 
25.3 

25 
26 

27 

14  46.0 
14  44.3 
14  44.2 

14  44.9 
14  44.1 
14  44  6 

54    5.2 
53  58.3 
53  57.7 

0.43 
-0.14 
+0.09 

54    0.9 
53  57.3 
53  59.5 

0.28 
-0.02 
+0.21 

22    4.4 

22  43.4 

23  23.6 

1.60 
1.63 
1.70 

26.3 
27.3 
28.3 

28 
29 
30 
31 

14  45.4 
14  48.2 
14  52.3 
14  57.7 

14  46.5 
14  50.1 

14  54.8 

15  1.0 

54    2.7 
54  12.9 
54  28.0 
54  48.0 

0.33 
0.53 
0.73 
0.94 

54    7.2 
54  19.8 
54  37.4 
54  59.9 

0.43 
0.63 
0.83 
1.05 

6 
0    6.0 

0  51.4 

1  40.2 

1.82 
1.96 
2.12 

29.3 
0.6 
1.6 
2.6 

32 

15    4.6 

15    8.6 

55  13.1 

+1.16 

55  27.7 

+1.27 

2  32.3 

2.26 

3.6 
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V. 


GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMendon. 

DIff. 
forlm. 

DHL 
forlm. 

Hoar. 

DIff. 
for  1  m. 

telB. 

WEDNESDAY   1. 

FRIDAY 

3. 

h.    in.    f. 

•. 

O        1        H 

H 

h.    m.    0. 

8. 

O        1        » 

M 

0 

14     3  46.83 

IM»1 

S.14  21  36.6 

13.594 

0 

15  37  42.25 

34606 

S.23    6  10.9 

8409 

1 

14    5  37.84 

1.8519 

14  34    6.3 

12.471 

1 

15  39  47.24 

34663 

23  15    5.9 

8487 

2 

14    7  29.08 

1.8506 

14  46  32.9 

13.418 

9 

15  41  52.61 

94930 

23  23  54.9 

8.768 

3 

14    9  20.54 

1.8S07 

14  58  56.3 

13464 

3 

15  43  58.31 

24977 

23  32  37.9 

6498 

4 

14  11  12.24 

1.80S7 

15  11  16.5 

19410 

4 

15  46    4.34 

2.1093 

23  41  14.9 

8469 

5 

14  13    4.18 

issn 

15  23  33.4 

13.364 

5 

15  48  10.71 

3.1089 

23  49  45.7 

8.469 

6 

14  14  56.36 

1.8717 

15  35  46.9 

19.198 

6 

15  50  17.41 

3.1145 

93  58  10.3 

8468 

7 

14  16  48.78 

1.8756 

15  47  57.0 

19.140 

7 

15  52  24.45 

3.1303 

94    6  28.7 

8.256 

8 

14  18  41.45 

1.8799 

16    0    3.6 

13480 

8 

15  54  31.83 

2.1360 

24  14  40.8 

8.148 

9 

14  20  34.37 

1.8841 

16  12    6.6 

19430 

9 

15  56  39.56 

2.1818 

24  92  46.5 

6441 

10 

14  22  27.54 

1.8888 

16  24    6.0 

11400 

10 

15  58  47.64 

2.1875 

24  30  45.7 

7482 

U 

14  24  20.97 

1.8996 

16  36     1.8 

11400 

11 

16    0  56.06 

3.1431 

24  38  38.4 

7499 

13 

14  26  14.66 

14970 

16  47  54.0 

11418 

12 

16    3    4.81 

2.1487 

24  46  24.5 

7.7U 

13 

14  28    8.61 

1.9014 

16  59  42.4 

11.775 

13 

16    5  13.89 

2.1544 

24  54    4.0 

7408 

14 

14  30    2.83 

1.9056 

17  11  27.0 

11.711 

14 

16    7  23.32 

2.1803 

25     1  36.8 

7.481 

15 

14  31  57.31 

14101 

17  23    7.7 

11445 

15 

16    9  33.11 

3.1660 

25    9    2.8 

7478 

16 

14  33  52.06 

14148 

17  34  44.5 

11.879 

16 

16  11  43.24 

3.1717 

25  16  22.0 
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9.IM6 

22    0  32.3 

0.970 

8 

10  84  43.71 

14466 

12  36  59.0 

13494 

9 

9    2  20.72 

S.10iM 

21  50  30.6 

104(71 

9 

10  36  34.25 

14406 

12  23  52.1 

13.134 

10 

9    4  27.08 

3.1034 

21  40  28.8 

]0.ia9 

10 

10  88  24.57 

14386 

12  10  42.9 

13.n4 

11 

9    6  33.03 

34966 

21  30  11.5 

10.310 

11 

10  40  14.66 

14397 

11  57  31.4 

13.919 

12 

9    8  88.58 

34)880 

21  19  54.0 

10488 

12 

10  42    4.51 

14900 

11  44  17.6 

13.948 

13 

9  10  43.71 

3.08-28 

.    21     9  31.2 

10.4U 

13 

10  43  54.14 

149S0 

11  31     1.6 

18484 

14 

9  12  48.48 

34nM 

20  59    3.3 

10410 

14 

10  45  43.55 

14116 

11  17  43.4 

13499 

15 

9  14  52.75 

34600 

20  48  80.2 

10494 

15 

10  47  32.74 

14181 

11     4  22.9 

13468 

16 

9  16  56.67 

34633 

20  37  62.1 

104n 

16 

10  49  21.72 

14146 

10  51     0.4 

18493 

17 

9  19    0.19 

34568 

20  27    9.1 

10.768 

17 

10  51  10.49 

14110 

10  37  36.9 

18497 

18 

9  21     3.31 

34486 

20  16  21.3 

10489 

18 

10  52  59.06 

14076 

10  24    9.3 

13.489 

19 

9  23    6.03 

34431 

20    5  28.6 

10418 

19 

10  54  47.41 

140tt 

10  10  40.8 

13.409 

20 

9  25    8.37 

34S67 

19  54  31.2 

10.906 

20 

10  56  35.59 

14011 

9  57  10.4 

13494 

21 

9  27  10.32 

34i06 

19  43  29.2 

11473 

21 

10  58  23.57 

i*7no 

9  43  38.2 

13464 

22 

9  29  11.89 

34930 

19  32  22.6 

11.140 

22 

11    0  11.36 

1.7010 

9  30    4.1 

13468 

23 

9  31  13.07 
WEDl 

34U6 

^ESDJ 

N.19  21  11.4 
LY  22. 

11.394 

23 

11     1  58.97 
FR 

1.1010 

IDAY 

N.  9  16  28.3 
24. 

13419 

0 

9  33  13.89 

94MM 

N.19    9  55.8 

1L390 

0 

11     8  46.40 

1.7801 

N.  9    2  60.9 

13440 

1 

9  35  14.33 

9404S 

18  58  85.8 

.11460 

1 

11    6  33.66 

1.7863 

8  49  12.3 

18407 

2 

9  37  14.40 

Looeo 

18  47  11.6 

1L440 

2 

11     7  20.76 

1.7836 

8  35  30.7 

18403 

3 

9  39  14.09 

1.0090 

18  35  43.1 

11.610 

3 

11     9    7.68 

1.7807 

6  21  48.6 

13.718 

4 

9  41  13.43 

14800 

18  24  10.4 

1U670 

4 

11  10  54.44 

1.TT70 

8    8    4.8 

13.744 

5 

9  43  12.41 

14800 

18  12  33.7 

11446 

5 

11  12  41.04 

1.7768 

7  54  19.6 

13.7tt0 

6 

9  45  11.03 

IJrus 

18    0  53.1 

ii.7n 

6 

11  14  27.48 

1.7798 

7  40  32.7 

18.701 

7 

9  47    9.31 

146B4 

17  49     8.4 

1UT78 

7 

11  16  13.78 

1.7704 

7  26  44.6 

13413 

8 

9  49    7.24 

14638 

17  37  19.8 

11449 

8 

11  17  59.94 

1.7681 

7  12  55.2 

13486 

9 

9  51     4.82 

14079 

17  25  27.4 

11406 

9 

11  19  45.97 

1.7660 

6  59    4.5 

13466 

10 

9  53     2.07 

14618 

17  13  31.1 

1L96B 

10 

11  21  31.86 

1.7637 

6  45  12.6 

13476 

11 

9  54  58.98 

14466 

17     1  31.1 

13480 

11 

11  23  17.62 

1.7617 

6  31  19.5 

13406 

12 

9  56  55.55 

14409 

16  49  27.5 

13499 

12 

11  25    3.26 

1.7607 

6  17  25.2 

18416 

13 

9  58  51.80 

1.0848 

16  37  20.2 

13.168 

13 

11  26  48.78 

1.7677 

6     3  29.8 

13434 

14 

10    0  47.73 

14^4 

16  25    9.3 

19.911 

14 

11  28  34.18 

1.7666 

5  49  33.4 

18461 

15 

10    2  43.33 

14941 

16  12  55.0 

19.968 

15 

11  30  19.46 

1.7686 

6  36  36.9 

13406 

16 

10    4  38.62 

14180 

16     0  37.3 

13498 

16 

11  32    4.63 

1.7619 

5  21  37.5 

13463 

17 

10    6  33.60 

14137 

15  48  16.3 

19477 

17 

11  33  49.70 

1.7606 

5    7  38.2 

13408 

18 

10     8  28.27 

14085 

15  35  52.1 

13.481 

18 

11  36  34.68 

1.7488 

4  63  37.9 

14413 

19 

10  10  22.64 

14088 

15  23  24.7 

19.486 

19 

11  37  19.56 

1.7479 

4  39  36.8 

14496 

20 

10  12  16.71 

14086 

15  10  54.1 

13488 

20 

11  39    4.36 

1.7467 

4  26  34.9 

14488 

21 

10  14  10.48 

14080 

14  58  20.3 

19400 

21 

11  40  49.05 

1.7443 

4  11  32.3 

14460 

22 

10  16    3.97 

14808 

14  45  43.4 

19441 

22 

11  42  33.67 

1.7499 

3  57  29.0 

14461 

23 

10  17  57.17 

L884S 

14  33    3.5 

19400 

23 

11  44  18.21 

1.7417 

3  43  25.0 

14473 

24 

10  19  50.07 

14794 

N.14  20  20.7 

19.738 

24 

11  46    2.68 

1.7405 

N.  8  29  20.4 

14463 
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GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AfoensloD. 

forlm. 

DIff. 
forlm. 

Hour. 

Right  ABoenskm. 

Dlff. 
for  1  m. 

DeettnMioo. 

for  1  m.  ! 

1 

SATURDAY  25. 

MONDAY 

27. 

h.    m.    ■. 

■. 

O        1        If 

» 

h.    m.    ■. 

■. 

O        1        W 

• 

0 

11  46    2.68 

1.7406 

N.  3  39  30.4 

14.069 

0 

13    9  32.81 

1.7649 

S.  7  44  18.8 

18.707 

1 

11  47  47.08 

I.TSM 

3  15  15.3 

14U»1 

1 

13  11  18.77 

1.7671 

7  58    0.4 

18.681 

S 

11  49  31.42 

1.7S84 

3     1    9.5 

14.100 

3 

13  13    4.86 

1.7693 

8  11  40.4 

izjua 

3 

11  51  15.69 

1.7874 

3  47    3.3 

14.107 

3 

13  14  51.08 

1.7716 

8  36  18.7 

UJSU 

4 

11  52  59.91 

1.7866 

3  33  56.7 

14.114 

4 

13  16  37.45 

1.T740 

8  38  55.3 

18.696 

6 

11  54  44.08 

1.7866 

2  18  49.7 

14.190 

5 

13  18  23.96 

1.7764 

8  53  30.3 

18.867 

6 

11  56  28.20 

1.7848 

3    4  43.3 

14.196 

6 

13  20  10.61 

1.T789 

9    6    3.3 

18.688 

7 

11  58  12.27 

1.7841 

1  50  34.5 

14.189 

7 

13  21  67.42 

1.7814 

9  19  34.6 

18.607 

8 

11  59  56.30 

1.7886 

1  36  36.5 

14.186 

8 

13  23  44.38 

1.7888 

9  33    4.0 

18.474 

9 

12     1  40.30 

1.7881 

1  33  18.3 

14.188 

9 

13  25  31.49 

1.7864 

9  46  31.4 

18.440 

10 

12    3  24.27 

1.1896 

1     8    9.9 

14.141 

10 

13  27  18.76 

1.7899 

9  69  66.8 

1S.40T 

11 

12    5    8.21 

1.7890 

0  54     1.3 

14.144 

11 

13  29    6.20 

1.7990 

10  13  30.3 

18.876 

13 

12    6  52.12 

1.7816 

0  39  53.6 

14.146 

13 

13  30  63.81 

1.7949 

10  36  41.6 

1SJ40 

13 

12    8  36.01 

1.7818 

0  35  43.9 

14.146 

13 

13  32  41.59 

1.7978 

10  40    0.8 

18.809 

14 

12  10  19.89 

1.7818 

N.  0  11  35.3 

14.146 

14 

13  34  29.55 

1.8006 

10  63  17.8 

18.966 

15 

12  12    3.77 

1.7813 

S.  0    3  33.5 

14.146 

15 

13  36  17.69 

1.8038 

11     6  33.6 

18.998 

16 

12  13  47.64 

1*7819 

0  16  43.3 

14.143 

16 

13  38    6.01 

1.8008 

11  19  45.1 

18.190 

17 

12  15  31.51 

1.7811 

0  30  60.7 

14.140 

17 

.  13  39  54.52 

1.8009 

11  33  65.3 

18.161 

18 

12  17  15.37 

1.7811 

0  44  59.0 

14.186 

18 

13  41  43.21 

1.8139 

11  46    3.1 

18.111 

19 

12  18  59.24 

1.7819 

0  59    7.0 

14.189 

19 

13  43  32.10 

1.8166 

11  59    8.5 

18.070 

30 

12  20  43.12 

1.7816 

1     3  14.8 

14*199 

30 

13  45  21.19 

14)198 

13  13  11.4 

134)97 

SI 

12  23  27.02 

1.7818 

1  27  83.4 

14.196 

31 

13  47  10.47 

1.8939 

13  35  11.7 

19.963 

23 

12  24  10.94 

1*7891 

1  41  39.7 

14.119 

33 

13  48  59.96 

1.8966 

12  38    9.4 

19.M0 

23 

12  25  54.88 
SU] 

1*7896 
TOAY 

S.  1  55  36.6 
26. 

14*119 

33 

13  50  49.66 
TUI 

1.8801 

3SDA^ 

S.12  51    4.5 
'  28. 

13.896 

0 

12  27  38.85 

1.7880 

S.  3    0  43.1 

14.106 

0 

13  62  39.57 

1.8889 

S.13    3  66.9 

13.869  i 

1 

12  29  22.85 

1.7886 

3  33  49.3 

14.008 

1 

13  64  39.71 

1.8374 

13  16  46.6 

13.806  , 

2 

12  31     6.89 

1.7841 

3  37  54.8 

14.088 

3 

13  56  80.06 

1.8408 

13  39  33.5 

19.768  • 

3 

12  32  50.96 

1.7849 

3  51  59.8 

14.078 

3 

13  58  10.63 

1.8446 

13  43  17.5 

13.709  1 

4 

12  34  35.08 

1.7867 

3    6    4.3 

UJOCB 

4 

14    0     1.41 

1.8484 

13  64  58.5 

13,660  , 

5 

12  36  19.25 

1.7366 

3  30    8.0 

14.066 

5 

14     1  53.43 

1.8699 

14    7  36.6 

13.611   ' 

6 

12  38    3.46 

1.7873 

3  34  11.1 

14.046 

6 

14     3  43.68 

1.8660 

14  30  11.7 

13.660  1 

7 

12  39  47.73 

1.7889 

3  48  13.4 

14.033 

7 

14     5  35.16 

1.8000 

14  33  43.7 

13.607   , 

8 

12  41  32.06 

1.7894 

4    3  15.0 

14.091 

8 

14    7  86.88 

1.8640 

14  45  13.5 

19.468   1 

9 

12  43  16.46 

1.7406 

4  16  15.8 

14.006 

9 

14    9  18.84 

1.8680 

14  57  38.1 

19.401   { 

10 

12  45,    0.93 

1.7418 

4  30  15.7 

18.991 

10 

14  11  11.04 

1.8791 

15  10    0.5 

13.S47 

11 

12  46  45.47 

1.7498 

4  44  14.7 

18.976 

11 

14  13    3.49 

1.8763 

15  38  19.6 

13.390  f 

12 

12  48  30.08 

1.7448 

4  58  13.8 

18.966 

13 

14  14  66.18 

1.8803 

15  34  35.3 

19.383  1 

13 

12  50  14.78 

1.7467 

5  13    9.8 

18.949 

13 

14  16  49.13 

1.8847 

15  46  47.6 

19.177 

14 

12  51  69.56 

1.7471 

5  36    5.8 

18.996 

14 

14  18  48.34 

1.8801 

15  58  66.5 

19.190 

15 

12  53  44.42 

1.7486 

5  40    0.8 

18.908 

15 

14  30  35.81 

1.8930 

16  11     1.9 

19.061   1 

16 

12  55  29.38 

1.7600 

6  53  64.7 

13.888 

16 

14  33  89.53 

1.8978 

16  33    3.6 

11.999  , 

17 

13  57  14.43 

1.7616 

6    7  47.3 

13.868 

17 

14  34  23.53 

1.9093 

16  35     1.7 

11.988  ' 

18 

13  58  59.58 

1.7688 

6  31  38.7 

13.847 

18 

14  86  17.82 

1.9068 

16  46  56.1 

11.876  1 

19 

13    0  44.84 

1.7660 

6  35  38.8 

13.896 

19 

14  28  12.34 

1.9118 

16  58  46.8 

11.818  1 

20 

13    3  30.31 

1.7668 

6  49  17.6 

18.809 

30 

14  30    7.15 

1.9158 

17  10  33.6 

11.760  , 

21 

13    4  15.68 

1.7968 

7    3    5.0 

18.778 

31 

14  32    2.23 

1.9205 

17  22  16.6 

11.6S3  1 

23 

13    6     1.37 

1.7608 

7  16  51.0 

13.755 

22 

14  33  57.59 

1.9259 

17  33  55.6 

11.616  ' 

23 

13     7  46.98 

1.76-28 

7  30  35.6 

13.781 

23 

14  35  53.34 

1.9998 

17  45  30.6 

11.650  i 

24 

13    9  33.81 

1.7649 

S.  7  44  18.8 

13.707 

24 

14  37  49.16 

1.9344 

S.17  57     1.7 

11.483  j 

1 
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1 

GREENWICH 

MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Uoor. 

1 

Right  iMenrfon. 

IMff. 
forlm. 

Dlff. 
forlm. 

Hour. 

Bl^tA«oai«lon. 

Dirr. 

forlm. 

Dlff. 
telra. 

WED 

NESD. 

A.Y  29. 

FRIDAY 

31. 

h.    m.    ■. 

0. 

O        1        n 

N 

h.    m.    ■. 

■. 

O         1         M 

K 

0 

14  37  49.16 

1.9844 

S.17  67     1.7 

11.483 

0 

16  16  41.27 

3.1896 

S.25  30  10.6 

0.996 

1 

14  39  45.37 

IMn 

18    8  28.6 

11.414 

1 

16  18  62.81 

3.1946 

25  37    6.7 

0.876 

2 

14  41  41.87 

1.M40 

18  19  51.3 

11.844 

2 

16  21    4.66 

3.3001 

25  43  66.6 

6.766 

3 

14  43  38.67 

1.9486 

18  31     9.8 

11.978 

3 

16  23  16.83 

3.3064 

25  60  37.3 

0.838 

4 

14  46  35.75 

1.96S8 

18  42  24.0 

11.901 

4 

16  26  29.31 

3.3100 

25  67  11.6 

0.610 

5 

14  47  33.13 

1.9568 

18  53  33.8 

11.199 

6 

16  27  42.10 

3.3166 

26    3  38.6 

0J67 

6 

14  49  30.81 

1.9638 

19    4  39.3 

114)66 

6 

16  29  56.20 

3.3910 

26    0  68.0 

0.964 

7 

14  51  28.79 

1.9068 

19  15  40.3 

10.978 

7 

16  32    8.61 

3.9961 

26  16  10.1 

0.139 

8 

14  53  27.07 

1.9796 

19  26  36.7 

10.909 

8 

16  34  22.32 

9.3311 

26  22  14.7 

0.019 

9 

14  55  25.67 

1.9789 

19  37  28.5 

10.994 

9 

16  36  36.33 

3.3303 

26  28  11.6 

6.684 

10 

14  57  24.56 

1.9640 

19  48  15.6 

10.740 

10 

16  38  50.65 

3.9413 

26  34    0.8 

6.760 

11 

14  59  23.76 

1.9691 

19  68  68.0 

10.006 

11 

16  41     6.27 

3.3409 

26  39  42.3 

64197 

12 

15     1  23.28 

1.994S 

20    9  35.6 

10.666 

12 

16  43  20.18 

3.9610 

26  45  16.1 

6.497 

13 

15    3  23.10 

1.9997 

20  20    8.3 

10.507 

13 

16  45  35.37 

3.3667 

26  60  42.0 

6.307 

U 

15    5  23.24 

341061 

20  30  36.2 

10.494 

14 

16  47  50.85 

3.3003 

26  66    0.1 

6.980 

15 

15    7  23.70 

M109 

20  40  69.1 

10.341 

15 

16  60    6.61 

3.3060 

27    1  10.3 

6.104 

16 

15    9  24.47 

94)195 

20  61  17.0 

10.360 

16 

16  62  22.65 

3.9097 

27    6  12.5 

4.970 

17 

15  11  25.56 

941006 

21     1  29.8 

10.179 

17 

16  64  38.97 

3.9744 

27  11     6.6 

4.834 

18 

15  13  26.97 

341981 

21  11  37.6 

104)60 

18 

16  66  66.67 

3.9790 

27  15  62.5 

4.006 

19 

15  15  28.70 

34)816 

21  21  40.0 

104)00 

19 

16  69  12.44 

3.9633 

27  20  30.3 

4.609 

20 

15  17  30.75 

34008 

21  31  37.3 

9.913 

20 

17     1  29.67 

3.9877 

27  24  69.9 

4.436 

21 

15  19  33.12 

34)439 

21  41  29.2 

9.619 

21 

17    3  46.96 

3.9990 

27  29  21.3 

4.967 

!  22 

15  21  35.82 

94)478 

21  51  16.5 

9.730 

22 

17    6    4.61 

3.9069 

27  33  34.6 

4.146 

23 

15  23  38.85 

34)639 

S.22    0  56.3 

9.034 

23 

17    8  22.51 

3.8006 

S.27  37  39.2 

44)06 

THU 

RSDA^ 

Y  30. 

SATUKl 

3AY, 

NOV.    1. 

0 

1 

15  25  42.20 
15  27  45.87 

3^)665 
34)039 

S.22  10  31.6 
22  20     1.3 

9.649 

9.448 

0 

17  10  40.671 

3.30471 

S.27  41  36.4| 

8.868 

2 

15  29  49.87 

3.0094 

22  29  25.3 

9.368 

3 

15  31  54.20 

34)749 

22  38  43.6 

9.366 

4 

15  33  58.86 

94)604 

22  47  66.1 

9.169 

5 

15  36    3.86 

34)800 

22  67    2.7 

94)61 

6 

15  38    9.19 

34)914 

23    6    3.4 

64)63 

PHASES  ( 

W  TI 

IE   MOON. 

7 

15  40  14.84 

34)970 

23  14  68.2 

8.663 

8 

15  42  20.82 

3.1096 

23  23  46.9 

8.761 

0 

15  44  27.14 

3.1063 

23  32  29.4 

8.069 

10 

15  46  33.79 

3.1187 

23  41     6.8 

8.664 

Day.     h.    m. 

11 
12 

15  48  40.77 
15  50  48.07 

3.1100 
3.1346 

23  49  35.9 
23  67  69.7 

6.449 
6441 

3)  First  Qua 
O  FulfMooi 

rter, 
1,     . 

.       6     17  37. 
.     13     10  69. 

B 
1 

13 

15  52  55.69 

3.1301 

24    6  17.2 

8.986 

<C  Last  Quai 

ter,. 

.20       6     6. 

7 

14 

15  55    3.65 

3.1365 

24  14  28.2 

8.199 

#  New  Moo 

n,    . 

.28       9  64. 

B 

15 

16 

15  57  11.94 
15  59  20.56 

3.1409 
3.1464 

24  22  32.6 
24  30  30.6 

84)90 
7.911 

17 

16     1  29.51 

3.1610 

24  38  21.8 

7.800 

Day.       h. 

18 

16    3  38.79 

3.1574 

24  46    6.5 

74)88 

C  Perigee, 

•    • 

.     .     13       6. 

6 

19 

16    5  48.40 

3.1098 

24  53  44.4 

7.670 

C  Apogee, 

•    • 

.     .     26     14. 

6 

20 

16    7  68.33 

3.1082 

25     1  16.5 

7.403 

21 

16  10    8.58 

3.1736 

25    8  39.8 

7.347 

22 

16  12  19.16 

3.1790 

25  15  67.1 

7.381 

23 

16  14  30.05 

3.1613 

25  23     7.4 

7.113 

24 

16  16  41.27 

3.1806 

S.25  30  10.6 

0.996 
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XIII. 


GREENWICH    MEAN    TIME. 

1 

LUNAB  DISTANCES.                                                              ' 

1 

*8S 

8ter*f  Nmm 

P.L. 

P.L. 

P.L. 

P.L.    1 

ftOd 

Noon. 

of 

HP*- 

of 

Vlh. 

of 

I». 

<^ 

Poiitloii. 

Dur: 

Dur: 

Dur: 

US. 

O        1          M 

O        1          M 

O       1         II 

O       1        « 

1 

1 

Sun 

W. 

25  30  49 

S440 

36  43  30 

8487 

38    3  55 

8484 

39  35  33 

8481     1 

Antares 

E. 

34    3  66 

8069 

33  34     0 

8060 

31     6    3 

8060 

39  36    3 

8040     [ 

Mars 

E. 

36    9  60 

san 

34  46  33 

8840 

33  33  15 

8846 

31  59  65 

aoa 

a  Aquil« 

E. 

87  18  69 

80QB 

86    6  42 

8004 

84  63  36 

8006 

83  39  11 

8007 

S 

SUK 

W. 

86  14  37 

am 

37  36  40 

aioo 

38  68  48 

8409 

40  91     3 

8807     1 

Venus 

W. 

16  36  15 

SttS 

17  56     1 

Sflffl 

19  15  55 

8610 

30  35  67 

8619 

Man 

E. 

S5    S  66 

saao 

23  39  30 

8800 

32  16    4 

8880 

30  52  38 

8840 

a  Aqui]e 

E. 

77  S3  46 

asao 

76  20  66 

8081 

75    8  14 

8046 

73  56  40 

8S66 

FoQialhaiit 

E. 

104    6  39 

t9M 

103  40  34 

8947 

101  15  21 

8941 

99  60    0 

8904     1 

3 

Sun 

W. 

47  IS  47 

8906 

48  36  42 

88A0 

49  60  46 

8869 

61  33  56 

8844 

Veaus 

W. 

S7  18  U 

84T7 

28  39     1 

8460 

30    0    0 

8460 

31  21     9 

8440     1 

a  AquilflB 

E. 

67  66  32 

4019 

66  44  11 

4086 

66  S3    7 

4064 

64  33  31 

4076     , 

Fomaihaal 

E. 

92  41  16 

8001 

91  16    8 

8104 

89  48  63 

8167 

88  33  37 

8100 

Jupiter 

E. 

135  30  17 

»ao 

123  59     1 

lOtt 

133  37  37 

1007 

130  66     5 

«90     , 

4 

Suw 

W. 

68  31   18 

8800 

69  46  30 

MBO 

61     9  63 

8970 

68  34  30 

aio7 

Venus 

W. 

38    9  38 

8«M 

39  31  40 

aaoo 

40  64     6 

8868 

43  16  41 

8071 

a  Aquil« 

E. 

68  34  11 

4tl9 

67  26  66 

4940 

66  18  16 

4987 

65  11  10 

4890 

FoouUhaut 

E. 

81     8  18 

8U4 

79  41     2 

8188 

78  13  38 

8180 

76  46    5 

8198     1 

aPegaai 

E. 

103  33  68 

8809 

101     8    2 

1960 

99  43  53 

8987 

98  17  37 

8996    i 

Jupiter 

E. 

113  16  67 

9B0lt 

111  43  33 

1000 

110  10  38 

9870 

108  37  41 

9000    , 

6 

Sun 

W. 

69  40  61 

8900 

71     6  49 

UOO 

73  33    4 

8109 

73  69  35 

8100    ' 

Venus 

W. 

4U  13    6 

8800 

60  37    7 

1906 

63     1  34 

8989 

63  35  56 

8900 

Fomalhaut 

E. 

69  36     9 

8087 

67  67  44 

8009 

66  39  12 

8074 

65    0  31 

8060    . 

a  Pegasi 

E. 

91     6  42 

8164 

89  39  60 

8109 

88  13  43 

8140 

86  45  33 

8190    ' 

Jupiter 

£. 

100  49  37 

1006 

99  16  17 

1706 

97  40  43 

1709 

96    6  61 

1700 

6 

Sun 

W. 

81  16  26 

8QM 

83  44  43 

8078 

84  13  19 

8009 

85  43  15 

80tt    1 

Venus 

w. 

60  32  64 

8191 

61  59  14 

ano 

63  35  53 

8168 

64  63  53 

8149 

AnUres 

w. 

26  48    4 

9746 

38  33  43 

1789 

39  69  41 

9716 

31  36    0 

9701     ■ 

Mars 

w. 

21  26  17 

8009 

33  56  42 

8018 

34  35  33 

90O7 

35  66  49 

9077     ' 

Fomalhaut 

E. 

67  35  20 

80i9 

56     6  69 

8080 

64  36  35 

8087 

63     7     8 

8084 

a  Pegaai 

E. 

79  25     7 

8079 

77  56  33 

8061 

76  37  36 

8061 

74  68  16 

80« 

Jupiter 

E. 

88     7  18 

9f709 

86  30  41 

1007 

84  63  44 

9079 

83  16  38 

1607 

7 

Sun 

W. 

93  12  10 

9056 

94  43  15 

9OI0 

96  14  43 

9099 

97  46  34 

mo 

Venus 

W. 

73  13     0 

808S 

73  43    7 

80S4 

76  11  38 

8016 

76  41  33 

wm 

Antares 

W. 

39  43  47 

9«1 

41  31  14 

9008 

43    0    5 

1600 

44  39  19 

1600 

Mars 

W. 

33  33  13 

1088 

36    6  63 

10O4 

36  38  68 

1044 

38  13  39 

M86 

a  Pegasi 

E. 

67  39  36 

1000 

65  69    7 

fm 

64  38  40 

1009 

63  68    6 

9077 

Jupiter 
a  Arietis 

E. 

76    4  60 

107S 

73  36  35 

1609 

71  46  38 

1646 

70    6  97 

9017 

E. 

108  38  66 

MOB 

107     1  33 

1061 

105  33  47 

1089 

103  46  36 

lOU 

8 

Sun 

W. 

106  31  63 

1000 

107    6  10 

1708 

108  40  64 

1700 

110  16     3 

fUO 

Venus 

w. 

84  16  67 

SOI 

86  49  16 

wn 

87  31  69 

MOO 

88  66     9 

wm 

Antares 

w. 

63     1  33 

9480 

64  43  13 

1409 

66  35  30 

Mtt 

68    7  63 

M86 

Mars 

w. 

46    6  19 

tm 

47  43  33 

9700 

49  18  61 

MOO 

60  56  46 

1600 

a  Pegasi 

E. 

66  94     0 

lOSO 

63  63    8 

9078 

63  33  31 

WTO 

60  61  43 

1017 

Jupiter 
a  Arietis 

E. 

61  38  30 

1440 

69  66  63 

1499 

68  13  48 

1404 

66  39  19 

MOO 

E. 

96  38  33 

1094 

93  47  63 

1606 

99    6  46 

1607 

90  36  16 

MSO    ■ 

1 

9 

Sun 

W. 

118  18  30 

Mil 

119  66    6 

9m 

131  34  18 

1019 

193  13  66 

.-.1 

xrr. 
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GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

1 

Btar'aNuM 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight. 

of 

XV^ 

of 

xvnih. 

of 

XXIh. 

of 

PodtioQ. 

Wff. 

Dlff. 

Ditt 

Dlff. 

Sun 

W. 

O        J           II 

30  47  14 

M98 

O       1         » 

32     8  59 

8435 

33  30  47 

8493 

O        1         11 

34  52  39 

8416 

Antares 

E. 

28     6  68 

805J 

26  37  50 

8050 

25     8  30 

8M6 

23  39  23 

8041 

Mare 

E. 

30  36  33 

8a43 

29  13  11 

8841 

27  49  47 

8340 

26  26  22 

8880 

a  AqoilflB 

E. 

82  25  58 

S910 

81  12  48 

8916 

79  59  43 

8918 

78  46  41 

8938 

8 

SUK 

W. 

41  43  32 

8391 

43     5  49 

8880 

44  28  21 

8880 

45  51     0 

8878 

Venus 

W. 

21  56     8 

8505 

23  16  27 

8497 

24  36  54 

8490 

25  57  29 

84BI 

Man 

E. 

19  29  13 

834^ 

18    5  50 

8840 

16  42  32 

8861 

15  19  20 

8864 

a  Aquile 

E. 

72  43  16 

8905 

71  31     2 

8070 

70  18  59 

8969 

69    7    9 

4008 

Fomalhaut 

E. 

98  24  31 

8396 

96  58  55 

8390 

95  33  10 

8314 

94     7  18 

8307 

3 

Sun 

W. 

52  46  17 

8886 

54     9  47 

8837 

55  33  27 

8819 

56  57  17 

8800 

Venus 

W. 

32  42  29 

8441 

34     3  59 

8433 

35  25  38 

8434 

36  47  27 

8414 

a  Aquile 

E. 

63  11  55 

4008 

62     1  51 

4133 

60  52  11 

4160 

59  42  57 

4170 

Fomalhaut 

E. 

86  55  54 

8173 

85  29  13 

8160 

84     2  23 

8169 

82  35  25 

8169 

Jupiter 

E. 

119  24  23 

3932 

117  52  32 

9014 

116  20  31 

2006 

114  48  20 

9807 

4 

Sun 

W. 

63  59  20 

8357 

65  24  22 

8346 

66  49  38 

1884 

68  15     7 

8931 

Venus 

W. 

43  39  31 

8369 

45    2  34 

8847 

46  25  51 

8836 

47  49  21 

8838 

a  Aquils 

E 

54     4  44 

4878 

52  59     3 

4418 

51  54     7 

4486 

50  50    3 

4649 

Fomalhaut 

E. 

75  18  23 

8115 

73  50  32 

8109 

72  22  33 

8103 

70  54  26 

8094 

aPegasi 

E. 

96  51  47 

8913 

95  25  53 

8900 

93  59  44 

8186 

92  33  20 

8176 

Jupiter 

E. 

107    4  31 

2850 

105  31     8 

9840 

103  57  32 

9899 

102  23  42 

3818 

6 

Sun 

W. 

75  26  22 

8154 

76  53  26 

8189 

78  20  48 

8134 

79  48  28 

8110 

Venus 

W. 

54  50  45 

8353 

56  15  52 

8389 

57  41  15 

8935 

59     6  55 

8300 

Fomalhaut 

E. 

63  31  43 

8003 

62     2  47 

8056 

60  33  44 

8063 

59    4  35 

8047 

a  Pegasi 

E. 

85  17  47 

8117 

83  49  58 

8106 

82  21  55 

8094 

80  53  38 

8083 

Jupiter 

E. 

94  30  43 

9757 

92  55  19 

9744 

91  19  37 

3780 

89  43  37 

9710 

6 

Sun 

W. 

87  11  32 

8099 

88  41     9 

8013 

90  11     7 

9994 

91  41  27 

2070 

Venus 

w. 

66  20  12 

8194 

67  47  52 

8107 

69  15  53 

8000 

70  44  15 

8071 

Antares 

w. 

33  12  39 

9086 

34  49  38 

9660 

36  26  59 

9063 

38    4  42 

2637 

Mare 

w. 

27  26  30 

9966 

28  57  35 

9940 

30  29     3 

9991 

32     0  55 

2901 

Fomalhaut 

E. 

51  37  38 

8036 

50    8    9 

8086 

48  38  41 

8089 

47    9  16 

8040 

a  Pegasi 

E. 

73  28  53 

8080 

71  59  18 

8031 

70  29  31 

8013 

68  59  33 

8004 

Jupiter 

E. 

81  38  51 

9649 

80    0  53 

9636 

78  22  34 

9610 

76  43  53 

2604 

7 

Sun 

W. 

99  18  49 

9884 

100  51  28 

9866 

102  24  31 

9846 

103  57  59 

2877 

Venus 

W. 

78  11  50 

90n 

79  42  31 

9968 

81  13  36 

2940 

82  45    4 

2930 

Antares 

W. 

46  18  57 

9661 

47  58  59 

9683 

49  39  26 

2616 

51  20  17 

2499 

Mare 

W. 

39  46  25 

9806 

41  20  46 

2786 

42  55  32 

9788 

44  30  42 

9747 

o  Pegasi 

E. 

61  27  24 

9078 

59  56  37 

9969 

58  25  46 

2968 

66  54  53 

2908 

Jupiter 
a  Arietis 

E. 

68  24  52 

9610 

66  43  53 

3493 

65    2  30 

2476 

63  20  43 

2458 

E. 

102    7     1 

9690 

100  28     1 

9678 

98  48  36 

3560 

97    8  46 

3648 

8 

Sun 

W. 

111  51  38 

9799 

113  27  39 

9710 

115    4    6 

2089 

116  41     0 

9670 

Venus 

W. 

90  28  47 

9816 

92    2  55 

9795 

93  37  29 

2778 

95  12  26 

9760 

Antares 

W. 

59  50  52 

9406 

61  34  16 

3889 

63  18    6 

2871 

65    2  23 

9363 

Mare 

W. 

52  33     8 

9649 

54  10  57 

9030 

55  49  11 

2610 

67  27  52 

9501 

a  Pegasi 

E. 

49  21   13 

9999 

47  50  59 

8014 

46  21     3 

8033 

44  51  31 

8057 

Jupiter 
a  Arietis 

E. 

54  45  24 

3866 

53     1     4 

2850 

51  16  18 

2833 

49  31     7 

2316 

E. 

88  43  18 

9461 

87    0  56 

3483 

85  18    7 

9416 

83  34  54 

2897 

9 

Sun 

W. 

124  52    0 

9874 

126  31  30 

9660 

128  11  26 

9638 

129  61  47 

2619 

23 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

9 

Star's  Name 

Noon. 

P.L. 
of 

in»i. 

P.L. 
of 

VPi. 

P.L. 
of 

I» 

PL.    1 
of 

Poeition. 

Diff. 

IMff. 

Diff. 

PML 

Venus 

W. 

O        t          0 

96  47  48 

3740 

O        (          M 

98  23  35 

9790 

O        f          II 

99  59  48 

3700 

101  36  28 

9981 

Antares 

W. 

66  47    7 

38M 

68  32  16 

9817 

70  17  51 

3299 

72     3  52 

3»1     , 

Man 

W. 

59     6  59 

3S79 

60  46  33 

9503 

62  26  33 

3684 

64     6  59 

9616     ' 

a  Pegasi 

E. 

43  22  29 

1086 

41  54     2 

1191 

40  26  18 

1164 

38  59  26 

3916 

Jupiter 

E. 

47  45  29 

2396 

45  59  22 

39n 

44  12  49 

3960 

42  25  51 

39a   , 

a  Arietis 

E. 

81  51  15 

fom 

80    7  10 

3363 

78  22  40 

3344 

76  37  45 

9957     J 

10 

Antares 

W. 

81     0  29 

9196 

82  49    4 

9179 

84  38    3 

3164 

86  27  25 

9148     1 

Mars 

W. 

72  35  40 

9i^ 

74  18  41 

3407 

76    2    6 

3890 

77  45  56 

38f74 

Jupiter 
a  Arietis 

E. 

33  24  37 

QUO 

31  35    7 

9143 

29  45  13 

3138 

27  54  66 

9119 

E. 

67  47     5 

3847 

65  59  48 

3383 

64  12     8 

3918 

62  24     8 

9904     1 

Aldebaran 

E. 

98.20     1 

3900 

96  33     1 

3949 

94  45  36 

3935 

92  57  46 

9119    < 

11 

Mars 

W. 

86  30  37 

3300 

88  16  37 

3986 

90    2  57 

9974 

91  49  84 

3961     ' 

a  AquilflB 

W. 

52  52  41 

aM6 

54  12     1 

1477 

55  32  51 

9401 

56  55    6 

un 

a  Arietis 

E. 

53  19  16 

9147 

51  29  29 

3187 

49  39  27 

3180 

47  49  14 

3134 

Aldebaran 

E. 

83  53     3 

9140 

82    3     5 

3198 

80  12  49 

3117 

78  22  16 

9196 

Saturn 

E. 

120  17    4 

9110 

118  26  29 

3103 

116  35  34 

3089 

114  44  18 

99n 

12 

Mars 

W. 

100  46  41 

9914 

102  34  48 

3206 

104  23    7 

3199 

106  11  36 

3191 

a  Aquile 

W. 

64    4  10 

8000 

65  32  58 

1080 

67    9  34 

9B98 

68  32  65 

9961     ! 

Fomalhaut 

W. 

32  38  52 

97tt 

34  14  21 

9676 

35  51  34 

9006 

37  30  18 

36M> 

a  Arietis 

E. 

38  36  16 

9119 

36  45  35 

9116 

34  55    0 

3193 

33    4  34 

9119 

Aldebaran 

E. 

69     5  49 

9006 

67  13  57 

9061 

65  21  57 

3066 

63  29  50 

3089     1 

Saturn 

E. 

105  23  34 

9096 

103  30  40 

9018 

101  37  34 

3011 

99  44  17 

9996    I 

13 

a  Aquilae 

W. 

76  13  27 

9B48 

77  46  53 

9884 

79  20  37 

9B93 

80  54  36 

9119 

Fomalhaut 

W. 

46    0  57 

9U6 

47  45  35 

9ni 

49  30  49 

9111 

51  16  S3 

SMS 

Jupiter 
a  Pegasi 
Aldebaran 

W. 

11  52  22 

im 

13  47  57 

1998 

15  43  34 

1998 

17  39  10 

1991 

w. 

29  21   18 

8t97 

30  39  23 

1444 

32    0  50 

1991 

33  25  12 

IWI 

E. 

54     8  36 

9060 

52  16  25 

9068 

50  24  21 

9063 

48  32  25 

1911 

Saturn 

E. 

90  15  52 

1906 

88  21  56 

1966 

86  27  58 

1986 

84  34    0 

1996 

Pollux 

E. 

97  23  11 

1066 

95  28  30 

1966 

93  33  47 

1966 

91  38    4 

1997 

14 

Fomalhaut 

W. 

60  10  31 

9141 

61  57  58 

38n 

63  45  31 

9B6 

66  S3    7 

91M 

a  Pegasi 

W. 

40  59  28 

9151 

42  35    0 

3709 

44  11  37 

9960 

45  49  11 

39» 

Jupiter  • 

W. 

27  16  36 

me 

29  U  49 

1949 

31     6  55 

1948 

33     1  61 

1906 

Aldebaran 

E. 

39  16  30 

9116 

37  26  24 

3166 

35  36  50 

9179 

33  47  61 

SMS    ' 

Saturn 

E. 

75    4  51 

9009 

73  11  20 

3097 

71  17  57 

9114 

69  94  46 

9919 

Pollux 

E. 

82    6    8 

1979 

80  11  49 

i9n 

78  17  38 

1983 

76  98  36 

1991 

15 

Fomalhaut 

W. 

74  30  34 

3961 

75  17  43 

3161 

78    4  40 

mo 

79  61  24 

1 

a  Pegasi 

W. 

54    6  45 

9690 

55  47  31 

3610 

57  28  31 

9809 

59    9  41 

%m 

Jupiter 

W. 

42  33  16 

9000 

44  26  50 

9011 

46  20    7 

9934 

48  13    4 

9on 

Saturn 

E. 

60    2    9 

9079 

58  10  27 

9M5 

56  19    4 

9998 

54  28     1 

9111 

PoUux 

E. 

66  56  38 

9DM 

65    4     0 

9048 

63  11  40 

9969 

61  19  38 

9071 

Regulns 

E. 

103  38    2 

9049 

101  45  34 

9068 

99  53  23 

3966 

98     1  31 

son 

16 

Focnalhant 

W. 

88  40  55 

9U4 

90  25  50 

9960 

92  10  22 

9in 

93  64  SO 

91M 

a  Pegasi 

w. 

67  36    6 

9606 

69  17  11 

9613 

70  58    6 

9931 

72  38  60 

9811 

Jupiter 
a  Arietis 

w. 

57  32  42 

9107 

59  23  31 

9193 

61  13  56 

9118 

63    3  67 

9186 

w. 

24     0  58 

9M6 

25  44  35 

9M3 

27  28  35 

9r9 

29  19  60 

9MT 

Saturn 

E. 

45  18  32 

9194 

43  29  55 

9619 

41  41  46 

9988 

39  54    7 

SMS 

Pollux 

E. 

52    4  32 

9ia 

50  14  38 

9188 

48  25    7 

9174 

46  36     1 

9199 

Regulns 

E. 

88  47  10 

914B 

86  57  24 

9M4 

85    8    2 

9180 

83  19    4 

9I91 

XTI. 
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GREENWICH  MEAN 

TIME. 

LUNAR  DISTANCES. 

'i 

8ter*f  Nmm 

P.L. 

P.L. 

P.L. 

PL. 

Podtioa. 

Midnight. 

of 
Dur. 

XVh. 

of 
^  DHL 

JfVIIIb. 

of 
DIff. 

XX^ 

of 

Dur. 

t 

» 

Venus 

W. 

o      /       w 

103  13  34 

9061 

O        1         N 

104  51     6 

9619 

O       1         II 

106  39    3 

9094 

O       1        u 

108    7  36 

9009 

Antaree 

W. 

73  60  20 

3388 

75  37  14 

9946 

77  34  34 

3299 

79  13  18 

99n 

Mars 

w. 

65  47  53 

9496 

67  29  11 

»I77 

69  10  56 

9400 

70  53     5 

9443 

aPegaei 

E. 

37  33  35 

•an 

36     8  57 

SSftI 

34  45  44 

8440 

33  34  13 

8663 

Jupiter 
a  Arietit 

E. 

40  38  27 

9996 

38  50  38 

990O 

37     3  34 

3101 

35  13  43 

3174 

E. 

74  52  25 

9il0 

73    6  40 

3»4 

71  30  39 

SS78 

69  34     0 

3982 

10 

Antares 

W. 

88  17  11 

9199 

90    7  21 

9117 

91  57  54 

9104 

73  48  47 

9090 

Mara 

w. 

79  30    7 

98a0 

81  14  41 

9M6 

83  59  38 

9998 

84  44  57 

9818 

Japiter 
a  Arietit 

E. 

26    4  15 

9097 

24  13  11 

9086 

33  31  45 

9060 

30  29  58 

9066 

E. 

60  35  47 

9191 

58  47    6 

9170 

56  58    7 

9167 

55    8  50 

9160 

Aldebaraa 

E. 

91     9  34 

9196 

89  20  59 

9180 

87  33    2 

3166 

85  43  43 

9169 

11 

Mara 

W. 

93  36  28 

9961 

95  23  39 

9941 

97  11     6 

9ni 

98  58  47 

9998 

" 

a  Aquile 

W. 

58  18  39 

9970 

59  43  25 

9310 

61     9  19 

8160 

63  36  16 

8118 

a  Arietia 

E. 

45  58  51 

9116 

44     8  10 

9114 

43  17  41 

3111 

40  26  59 

9111 

Aldebaraa 

E. 

76  31  26 

9097 

74  40  22 

9089 

73  49    3 

9079 

70  57  32 

9079 

Satura 

E. 

113  52  43 

9066 

HI     0  51 

9064 

109    8  41 

9044 

107  16  15 

9084 

13 

Mara 

W. 

108     0  14 

9188 

109  49    0 

9184 

111  37  53 

9180 

113  26  49 

9178 

a  Aquils 

W. 

70    3  57 

9099 

71  35  35 

9008 

73    7  44 

9984 

74  40  23 

9666 

Fomalhaot 

w. 

39  10  22 

9400 

40  51  36 

9466 

43  33  53 

3418 

44  17     1 

9886 

a  Arietia 

E. 

31  14  23 

9146 

29  24  32 

9161 

27  35     5 

9184 

25  46  14 

9911 

Aldebaraa 

E. 

61  37  39 

906) 

59  45  24 

9060 

57  53     7 

9060 

56     0  50 

9059 

Satura 

E. 

97  50  50 

9000 

95  57  15 

1906 

94    3  33 

1901 

92    9  44 

1989 

13 

a  Aquils 

W. 

82  28  45 

9006 

84     3     3 

9806 

85  37  25 

9809 

87  11  50 

9800 

Fomalhaat 

W. 

53    2  43 

9978 

54  49  15 

9964 

56  36    7 

9354 

58  23  14 

3947 

Japiter 
•  Pegasi 

W 

19  34  46 

1994 

21  30  20 

1097 

23  25  50 

1999 

25  21  16 

1988 

W. 

34  53    8 

9061 

36  21   18 

9067 

37  52  25 

9978 

39  25  12 

9800 

Aldebaraa 

E. 

46  40  41 

9070 

44  49  10 

90OO 

42  57  56 

9103 

41     7     1 

9118 

Satura 

E. 

82  40    2 

1987 

80  46     7 

1980 

78  52  16 

1908 

76  58  30 

1907 

Pollux 

E. 

89  44  22 

1068 

87  49  41 

1961 

85  55    5 

1964 

84    0  34 

1967 

14 

Fomalhaat 

W. 

67  20  44 

9996 

69     8  20 

9968 

70  55  51 

9941 

72  43  17 

9947 

a  Pegasi 

W. 

47  27  32 

9MM 

49    6  35 

9670 

50  46  11 

9649 

52  26  16 

9633 

Japiter 

w. 

34  50  36 

1966 

36  51     8 

1979 

38  45  26 

1983 

40  39  28 

1901 

Aldebaraa 

E. 

31  59  33 

3360 

30  13    4 

99n 

28  25  30 

3991 

26  40     1 

9378 

Satura 

E. 

67  31  45 

9060 

65  38  58 

9040 

03  46  26 

9060 

61  54    9 

9061 

PoUux 

E. 

74  29  47 

1907 

73  36    8 

9007 

70  42  44 

9915 

68  49  33 

9096 

15 

Fomalhaat 

W. 

81  37  53 

9900 

83  34    7 

3909 

85  10    3 

9916 

86  55  39 

9990 

a  Pegasi 

W. 

60  50  58 

9496 

68  33  18 

9496 

64  13  37 

9497 

65  54  54 

9601 

Jupiter 

W. 

50    5  41 

9060 

51  57  58 

9099 

53  49  55 

9077 

55  41  30 

9009 

Satura 

E. 

52  37  19 

9196 

50  47    0 

9149 

48  57    5 

9160 

47    7  35 

9177 

Pollux 

E. 

59  27  54 

9085 

57  36  31 

9000 

55  45  30 

9118 

53  54  50 

9197 

Regulua 

E. 

96    9  56 

9091 

94  18  43 

9104 

92  27  50 

9118 

90  37  19 

3798 

16 

Fomalhaat 

W. 

95  38  14 

9419 

97  31  31 

9461 

99    4  23 

9460 

100  46  46 

3170 

a  Pegasi 

W. 

74  19  20 

9641 

75  59  36 

9666 

77  39  35 

3606 

79  19  17 

9680 

Jupiter 

W. 

64  53  33 

9171 

66  43  44 

9199 

68  31  30 

3905 

70  19  50 

3998 

a  Arietis 

W. 

30  57  12 

9966 

33  41  36 

9968 

34  35  57 

3873 

36  10  12 

3880 

Saturn 

E. 

38    6  58 

3974 

36  30  31 

9908 

34  34  18 

3839 

32  48  50 

9846 

Pollux 

E. 

44  47  19 

3908 

43  59    3 

3936 

41  11  13 

3443 

39  33  49 

9960 

Regulus 

E. 

81  30  30 

9114 

79  43  33 

9180 

77  54  40 

3148 

76    7  34 

9964 

180 
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.„„...„„      1 

V 

LUNAR  DISTANCES 

. 

h 

Starts  Name 
and 

Noon. 

PL. 

of 

IIP». 

P.L. 
of 

Vlh. 

P.L. 
of 

IXb. 

P.L. 

^     1 

17 

PoAltioo. 

DUL 

ms. 

DUL 

DUE.    1 

1 

a  Pegasi 

W. 

O        1         II 

80  58  39 

asM 

O        1          M 

83  37  41 

3610 

O        1          II 

84  16  33 

3096 

O        1          N 

85  54  41 

9813    1 

Jupiter 

W. 

73     7  43 

9341 

73  55     9 

3960 

75  43     8 

3377 

.77  38  41 

9996 

a  Arietis 

w. 

37  54  16 

3888 

39  38    8 

9896 

41  31  46 

3409 

43     5    8 

9491 

Pollux 

E. 

37  36  51 

3979 

35  50  30 

3897 

34    4  16 

3816 

33  18  39 

3336 

Regulus 

E. 

74  30  33 

3984 

73  34    9 

3809 

70  48  13 

3331 

69    3  43 

3389 

Sun 

E. 

130  39  30 

3fl89 

139    0  80 

9808 

137  31  36 

9699 

135  43  30 

9848 

18 

oPegaai 

W. 

94    0  13 

97S8 

95  36     1 

3T00 

97  11  33 

3780 

08  46  16 

980S 

Jupiter 

W. 

86  14  38 

3880 

87  58  39 

3408 

89  41  53 

9497 

91  34  48 

3448 

a  Arietis 

W. 

51  37  13 

3498 

53  18  35 

3609 

54  59  36 

9690 

56  40  13 

9641 

Aldebaran 

W. 

33  31     3 

9889 

33  54  10 

3898 

35  38    4 

9799 

37    8  33 

3781 

Regulus 

E. 

60  33     5 

9484 

58  39  19 

9463 

56  57     0 

9473 

55  15    9 

9493 

Sun 

E. 

117  38  43 

3760 

116     3     9 

3769 

114  38     1 

3791 

113  53  81 

98W 

19 

Jupiter 
a  Arietis 

W. 

99  53  55 

3688 

101  33  16 

9656 

103  13  13 

9679 

104  53  46 

9601 

W. 

64  57  43 

3096 

66  36    8 

3641 

68  14     1 

9669 

69  51  36 

9876 

Aldebaran 

W. 

34  58  40 

3760 

36  34     1 

3768 

38    9  18 

9769 

39  44  37 

sno 

Regulus 

E. 

46  53  34 

3688 

45  13  33 

3807 

43  34  36 

9896 

41  56  16 

9844 

Sun 

E. 

105    6  39 

3911 

103  34  34 

3030 

103    8  43 

9960 

100  31  37 

9989 

90 

Jupiter 
a  Arietis 

W. 

113    4  33 

3876 

114  41  46 

3890 

116  18  39 

3706 

117  55  11 

970 

W. 

77  54    6 

3766 

79  39  33 

9770 

81     4  40 

3786 

83  39  36 

9801 

Aldebaran 

w. 

47  37  39 

3899 

49  11  38 

9839 

50  45  14 

3844 

53  18  45 

9864 

Regulus 

E. 

33  50  51 

37S6 

33  14  59 

976ft 

30  39  32 

3n3 

89    4  89 

9799 

Sun 

E. 

93     0  57 

8060 

91  31  57 

8076 

90    3  18 

8003 

88  35    0 

3110 

31 

Aldebaran 

W. 

00    3  49 

3910 

61  34  55 

9991 

63     6  47 

9031 

64  38  86 

99«9 

Saturn 

W. 

33  36  33 

3974 

34  57     7 

3973 

36  37  55 

3971 

37  58  44 

9979 

Pollux 

W. 

15  47  38 

3846 

17  30  58 

3866 

18  54  14 

3866 

30  97  10 

38n 

Sun 

E. 

81  18  38 

8188 

79  53     5 

8303 

78  35  59 

391? 

77    0  10 

8981 

23 

Aldebaran 

W. 

73  13  37 

3099 

73  43  50 

8001 

75  14     3 

8009 

76  44    3 

3018 

Saturn 

W. 

35  31  57 

9908 

37    9  18 

3999 

38  33  33 

3004 

40    8  40 

3009 

Pollux 

W. 

38     9     1 

3999 

39  40  43 

3989 

31   13  13 

9948 

38  43  31 

9998 

Sun 

E. 

69  54  55 

9908 

68  30  35 

8808 

67     6  37 

33U 

65  49  38 

8896 

33 

Aldebaran 

W. 

84  11  38 

8087 

85  40  40 

8004 

87     9  34 

8080 

88  38  91 

8078 

Saturn 

W. 

47  31  31 

8088 

49    0  57 

3043 

50  30  16 

3048 

51  59  99 

3089 

Pollux 

W. 

40  17  19 

3807 

41  47  35 

8006 

43  17  43 

3010 

44  47  43 

8017    1 

Sun 

E. 

58  45  47 

8871 

57  33  57 

3878 

56     0  15 

3380 

54  37  48 

3388 

34 

Aldebaran 

W. 

96     0  35 

8104 

97  38  30 

8109 

98  56  99 

8113 

100  84  93 

31 M 

Saturn 

W. 

59  34  13 

8078 

60  53  56 

8076 

63  81  35 

3080 

63  50    9 

3089 

Pollux 

W. 

53  15  53 

8043 

53  45   12 

8017 

55  14  26 

3069 

56  43  35 

30M 

Sun 

E. 

47  46  50 

843S 

46  34  59 

3498 

45    3  14 

3439 

43  41  34 

3137    ' 

35 

Saturn 

W. 

71   13  18 

8099 

79  40  37 

8096 

74     8  53 

8098 

75  37    8 

8098 

Pollux 

W. 

64     8  35 

8088 

65  37  13 

8060 

67    6  40 

8071 

68  34  45 

3073 

Regulus 

W. 

97  36  97 

8101 

39     4  35 

8101 

30  38  45 

3100 

39     0  54 

3888 

Sun 

E. 

36  54  IH 

8464 

35  33    3 

3466 

34  11  49 

1469 

38  50  30 

3481 

31 

Sun 

W. 

38  46  13 

8889 

30    9  58 

3314 

31  33  53 

8307 

33  57  56 

urn 

a  AquilflB 

E. 

60  44  39 

4188 

59  35     4 

4171 

58  86  10 

4904 

57  17  48 

4944 

?^)malhaut 

K. 

83  55  30 

8)40 

H3  38  30 

3141 

81     1     4 

8140 

79  33  43 

3134 

Jupiter 

E. 

113   14   10 

9914 

111  43     9 

9908 

no  10  0 

9901 

108  37  48 

1894 

XVIII. 


OCTOBER,    1856. 


181 


GREENWICH   MEAN  ' 

TIME. 

LUNAR  DISTANCES. 

iA 

Ster'c  NamA 

PL. 

P.  L. 

P.L. 

P.L. 

H 

and 

Midnight. 

of 

XVh. 

of 

XVIIJh 

of 

XXL^ 

of 

'^ 

Podtioa. 

DUL 

DIff. 

DllL 

Dur. 

o     1       n 

O        1          N 

O       1         II 

O        1          N 

17 

a  Pegasi 

W. 

87  32  37 

9061 

89  10    9 

9680 

90  47  16 

9696 

92  23  58 

3719 

Jupiter 

W. 

79  14  47 

3S14 

81     0  26 

9SSS 

82  45  37 

9353 

84  30  20 

9070 

a  Arietis 

w. 

44  48  13 

S4»l 

46  30  59 

9449 

48  13  24 

9463 

49  55  29 

9479 

Pollux 

E. 

30  33  30 

3854 

28  48  49 

9878 

27    4  36 

9893 

25  20  51 

9419 

Regulus 

E. 

67  17  40 

9156 

66  33     5 

98n 

63  48  57 

9896 

62     5  17 

9416 

Son 

E. 

124    5  30 

9060 

122  28    8 

9686 

120  51  12 

9709 

119  14  44 

9799 

18 

aPesr^i 

W. 

100  20  40 

9835 

101  54  36 

9847 

103  28    3 

9870 

105     1     0 

9804 

Jupiter 

W. 

93    7  17 

9465 

94  49  20 

9488 

96  30  57 

9901 

98  12     9 

9090 

a  Arietis 

W. 

58  20  29 

9596 

60    0  22 

9675 

61  39  51 

9901 

63  18  58 

9606 

Aldebaran 

w. 

28  37  26 

9769 

30  12  34 

9761 

31  47  53 

9757 

33  23  17 

9758 

Uegulus 

E. 

53  33  44 

95)9 

51  52  47 

9ftS0 

50  12  16 

9540 

48  32  11 

9500 

Sun 

E. 

111  19     6 

9881 

109  45  18 

9801 

108  11  56 

9871 

106  39    0 

9601 

19 

Jupiter 

W. 

106  31  54 

9009 

108  10  37 

9095 

109  48  58 

9019 

111  26  56 

9608 

a  Arietis 

w. 

71  28  50 

9091 

73    5  42 

9708 

74  42  11 

9793 

76  18  20 

9741 

Aldebaran 

w. 

41  19  26 

9785 

42  54  14 

9793 

44  28  52 

9801 

46     3  18 

9813 

Regulus 

E. 

40  18  21 

9009 

38  40  50 

9083 

37     3  46 

9700 

35  27    6 

9710 

Son 

E. 

99     0  35 

9088 

97  30    7 

8005 

96    0     1 

8034 

94  30  18 

8043 

20 

Jupiter 

W. 

119  31  22 

9787 

121     7  13 

9700 

122  42  46 

9705 

124  18    0 

9779 

a  Arietis 

W. 

84  13  52 

9816 

85  47  59 

9881 

87  21  47 

96U 

88  55   1^- 

9655 

Aldebaran 

w. 

63  52     3 

9866 

55  25    6 

98n 

56  57  54 

9886 

58  30  28 

9898 

Hegulus 

E. 

27  29  61 

9811 

25  55  37 

9881 

24  21  49 

9890 

22  48  26 

9669 

Sun 

E. 

87    7     3 

8197 

85  39  26 

8ia 

84  12    8 

8156 

82  45    9 

8173 

21 

Aldebaran 

W. 

66     9  52 

9058 

67  41     4 

9909 

69  12    4 

9078 

70  42  51 

9961 

Saturn 

W. 

29  29  32 

9975 

31     0  16 

9079 

32  30  55 

9088 

34     1  29 

9988 

.Pollux 

W. 

22     0    4 

9887 

23  32  39 

9899 

25    4  59 

9000 

26  37     6 

9919 

Sun 

E. 

75  34  37 

8944 

74    9  20 

8908 

72  44  17 

8900 

71   19  29 

8981 

22 

Aldebaran 

W. 

78  13  53 

8096 

79  43  34 

8084 

81  13     5 

8049 

82  42  25 

8049 

Saturn 

W. 

41  32  41 

8016 

43    2  34 

8099 

44  32  19 

8097 

46     1  58 

8039 

Pollux 

W. 

34  14  37 

9066 

35  45  32 

9974 

37  16  17 

9081 

3S  40  53 

9989 

Sun 

E. 

64  18  49 

8885 

62  55  18 

8844 

61  31  67 

8858 

60     8  47 

8303 

23 

Aldebaran 

W. 

90    7    0 

8069 

91  35  31 

8087 

93     3  56 

8004 

94  32  13 

8098 

Saturn 

W. 

53  28  37 

8057 

54  57  39 

8009 

56  26  35 

8006 

57  55  26 

8009 

Pollux 

W. 

46  17  34 

8033 

47  47  18 

8098 

49  16  56 

80M 

50  46  27 

8036 

Sun 

E. 

53  15  17 

8400 

51  53     0 

8406 

50  30  50 

8419 

49    8  47 

8417 

24 

Aldebaran 

W. 

101  52  13 

8191 

103  19  57 

8195 

104  47  36 

8190 

106  15  11 

8189 

Saturn 

W. 

65  18  41 

8085 

66  47     9 

8087 

68  15  34 

8080 

69  43  57 

8091 

Pollux 

W. 

58  12  41 

8096 

59  41  42 

8001 

61  10  39 

8061 

62  39  33 

8006 

Sum 

E. 

42  19  59 

8440 

40  58  28 

8444 

39  37     1 

8447 

38  15  38 

8450 

25 

Saturn 

W. 

77    5  23 

8097 

78  33  36 

8098 

80     1  48 

8097 

81  30     1 

8098 

Pollux 

W. 

70     3  28 

8074 

71  32     9 

8074 

73     0  50 

8074 

74  29  30 

8074 

Regulus 

w. 

33  29     6 

8096 

34  57  18 

8096 

36  25  32 

8096 

37  53  47 

8097 

Sum 

E. 

31  29  31 

84«8 

30    8  25 

8463 

28  47  20 

8465 

27  26  17 

8467 

31 

Sum 

W. 

34  22     9 

8990 

35  46  32 

8983 

37  11     5 

8374 

38  35  47 

8965 

a  Aquilae 

E. 

56  10     3 

4984 

55    2  56 

4889 

53  56  33 

4861 

52  50  55 

4433 

Fomalhaut 

E. 

78     6  15 

8180 

76  38  42 

8196 

75  11     4 

8193 

73  43  22 

8119 

Jupiter 

E. 

107     5  16 

9887 

105  32  41 

9881 

103  69  58 

9874 

102  27    6 

9866 
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AT 

GREENWICH  APPARENT 

NOON.                                  1 

i 

i 

1 

THE  SUN'S 

Sideraal 
Tim. 

OfUM 

Scmldl- 
uneter 
pMing 

tiM 

Hntd- 

Eqiuttonif 

How, 
uu 

nd)tmtU4 

JrnfH 
Apparent 

Tim*. 

DUL  ; 

fbr 
Ibour. 

Appannt 
Right  Aioendon. 

DUr.for 
Ihour. 

Appmnni 
SwUnaUon. 

Diff-for 
1  hoar. 

47.87 
47.28 
46.65 

Semi- 
diuneter. 

Sat 
Sun. 
Mod. 

1 

2 
3 

h.     m.      •. 

14  27  29.46 
14  31  25.49 
14  35  22.33 

9.819 
9.852 
9.886 

S.14  35  4&8 

14  54  4a7 

15  13  86.1 

16 
16 
16 

10.02 
10.27 
10.52 

67.00 
67.12 
67.24 

fe    17.61 

16  18.13 
16  17.86 

•-           1 
0.038 

0.029 

Tues. 
Wed. 
Thur. 

4 
5 
6 

14  39  19.95 
14  43  18.41 
14  47  17.69 

9.919 
9.952 
9.986 

15  32    8.3 

15  50  25.0 

16  8  25.6 

46.02 
45.85 
44.68 

16 
16 
16 

10.77 
11.02 
11.26 

67.86 
67.49 
67.61 

16  16.79 
16  14.89 
16  12.19 

0.063 
0.097 
0.180 

Fri. 
Sat. 
Sun. 

7 
8 
9 

14  51  17.77 
14  55  18.67 
14  59  20.40 

10.020 
IO.OSS 
10.090 

16  26  10.3 

16  43  38.0 

17  0  48.6 

48.99 
43.29 
42.56 

16 
16 
16 

11.50 
11.74 
11.97 

67.78 
67.85 
67.96 

16    8.67 
16    4.33 
15  59.17 

0.164 
0.196 
0.283 

Mon. 
Tue8. 
Wed. 

10 
11 
12 

15    3  22.99 
15    7  26.41 
15  11  30.68 

10.125 
10.160 
10.195 

17  17  41.8 
17  34  17.3 
17  50  34.5 

41.83 
41.08 
40.32 

16 
16 
16 

12.21 
12.44 
12.66 

68.08 
68.20 
68.81 

15  53.14 
15  46.30 
15  36.61 

0.268 
0.803 
0.888 

Thur. 

Fri. 

Sat. 

13 
14 
15 

15  15  85.78 
15  19  41.73 
15  23  48.56 

10.230 
10.265 
10.S01 

18    6  33.1 
18  22  12.7 
18  37  32.9 

39.58 
38.74 
37.92 

16 
16 
16 

12.87 
13.08 
13.28 

68.43 
68.55 
68.66 

15  30.10 
15  20.74 
15  10.48 

0.878 
0.406 
0.444 

Sbi. 
1  Mon. 
Tues. 

16 
17 
18 

15  27  56.24 
15  32    4.79 
15  36  14.17 

10.8S7 
10.37S 
10.409 

18  52  33.4 

19  7  14.0 
19  21  34.0 

37.10 
86.26 
35.41 

16 
16 
16 

13.48 
13.68 
13.88 

68.77 
68  89 
69.00 

14  59.38 
14  47.43 
14  31.65 

0.480 
0.515 
0.550 

Wed. 
Thur. 
Fri. 

19 
20 
21 

15  40  24.41 
15  44  35.50 
15  48  47.41 

10.444 
10.478 
10.511 

19  85  31.1 

19  49  11.0 

20  2.27.3 

84.52 
33.62 
82.70 

16 
16 
16 

14.07 
14.25 
14.43 

69.12 
69.23 
69.34 

14  21.00 
14    6.50 
13  51.20 

0.585  ' 
0.619  : 
0.655  1 

Sat. 
Sun. 
Mon. 

22 
23 
24 

15  53    0.12 

15  57  13.63 

16  1  27.95 

I0.S4S 
10.579 
10.611 

20  15  21.8 
20  27  53.7 
20  40    3.1 

81.78 
80.88 
29.88 

16 
16 
16 

14.61 
14.79 
14.96 

69.45 
69.55 
69.66 

13  35.09 
13  18.18 
13    0.47 

0.689' 
0.722  j 
0.755 

Tues. 
Wed. 
Thur. 

25 
26 
27 

16    5  43.05 
16    9  58.91 
16  14  15.47 

10.642 
10.673 
10.708 

20  51  49.3 

21  8  12.0 
21  14  11.1 

28.91 
27.94 
26.94 

16 
16 
16 

15.12 
15.29 
15.46 

69.76 
69.86 
69.96 

12  41.97 
12  22.72 
12    2.77 

0.788 
0.817 
0.847 

Fri. 
Sat. 
Sun. 

28 
29 
30 

16  18  32.78 
16  22  50.77 
16  27    9.43 

10.732 
10.760 
10.787 

21  24  46.0 
21  34  56.4 
21  44  42.1 

25.93 
24.90 
28.87 

16 
16 
16 

15.62 
15.78 
15.95 

70.06 
70.15 
70.24 

11  42.07 
11  20.72 
10  58.66 

0.876 
0.904 
0.931 

Mod. 

31 

16  31  28.73 

10.814 

S.21  54    2.8 

22.81 

16 

16.10 

70.83 

10  35.98 

0.957 

Xtm-JCMMTlMorth. 

SaiaUoM 

»t«r  pMdof  mMj  b«  fooad  b j  i 

iobtnettiiiOi.l81hwtlM8ld«MlTlin..               |l 
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AT  GREENWICH  MEAN  NOON. 


I 


Sat. 
Sun. 
Mod. 

Tuea. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 
Tues. 
Wed. 

Thur. 

Fri. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Fri. 

Sat 
Sun. 
Mon. 

Tues. 
Wed. 
Thur. 

Fri. 
Sat 
Sun. 

Mon. 


10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Right  Ajoenalon. 


h.     m.     s. 

14  27  32.13 
14  31  28.17 
14  35  25.01 

14  39  22.64 
14  43  21.11 
14  47  20.38 

14  51  20.46 
14  55  21.36 

14  59  23.09 

15  3  25.68 
15  7  29.09 
15  11  33.34 

15  15  38.42 
15  19  44.35 
15  23  51.17 

15  27  58.83 
15  32  7.35 
15  36  16.70 

15  40  26.91 
15  44  37.97 
15  48  49.83 

15  53    2.50 

15  57  15.97 

16  1  30.25 

16  5  45.31 
16  10  1.12 
16  14  17.63 

16  18  34.88 
16  22  52.79 
16  27  11.41 

16  31  30.65 


DULfor 
1  hoar. 


9.819 
9.852 
9.886 

9.919 
9.952 
9.986 

10.020 
10.055 
10.090 

10.125 
10.160 
10.195 

10.230 
10.265 
10.801 

10.887 
10.878 
10.409 

10.444 
10.478 
10.611 

10.545 
10.679 
10.611 

10.642 
10.673 
10.708 

10.782 
10.760 
10.787 

10.814 


DacUnatloa. 


S.14  35  59.7 

14  55     1.5 

15  13  48.7 

15  32  20.7 

15  50  37.3 

16  8  37.9 

16  26  22.1 

16  43  49.6 

17  1    0.0 

17  17  52.9 
17  34  28.1 

17  50  45.0 

18  6  43.8 
18  22  22.6 
18  37  42.5 

18  52  42.7 

19  7  22.9 
19  21  42.6 

19  35  41.4 

19  49  19.0 

20  2  35.0 

20  15  29.1 
20  28  0.7 
20  40    9.7 

20  51  55.5 

21  3  17.9 
21  14  16.6 

21  24  51.2 
21  35  1.2 
21  44  46.6 

S.21  54    7.0 


DUtfor 
Ihoar. 


47.87 
47.28 
46.65 

46.02 
45.85 
44.68 

48.99 
48.29 
42.66 

41.88 
41.06 
40.82 

89.58 
88.74 
87.92 

87.10 
86.26 
85.41 

Z4.52 
88.62 
82.70 

81.78 
80.88 
29.88 

28.91 
27.94 
26.94 

25.98 
24.90 
28.87 

22.81 


IqoAdonof 

Timt| 

tobe 

added  to 


Tim$. 


16  17.63 
16  18.15 
16  17.87 

16  16.79 
16  14.88 
16  12.17 

16  8.64 
16  4.80 
15  59.18 

15  53.09 
15  46.24 
15  38.54 

15  30.02 
15  20.65 
15  10.38 

14  59.28 
14  47.32 
14  34.53 

14  20.87 
14  6.37 
13  51.07 

13  34.95 
13  18.04 
13  0.32 

12  41.82 
12  22.57 
12  2.62 

11  41.91 
11  20.56 
10  58.51 

10  35^ 


Dur. 

1  hoar. 


0.038 
0.005 
0.029 

0.068 
0.097 
0.180 

0.164 
0.198 
0.288 

0.268 
0.803 
0.838 

0.873 
0.406 
0.444 

0.480 
0.515 
0.550 

0.585 
0.619 
0.655 

0.689 
0.722 
0.755 

0.788 
0.817 
0.847 

0.876 
0.904 

oa^i 

0.957 


fiideraal 
Time. 


4  43  49.76 
4  47  46.32 
4  51  42.88 


4  55  39.43 

4  59  35.99 

5  3  32.55 


5  7  29.10 
5  11  25.66 
5  15  22.22 

5  19  18.77 
5  23  15.33 
5  27  11.88 


81 
85 


5  39 


8.44 
5.00 
1.55 


5  42  58.11 
5  46  54.67 
5  50  51.23 

5  54  47.78 

5  58  44.34 

6  2  40.90 


6  37.45 
10  34.01 
16  14  30.57 


6  18  27.13 
6  22  23.69 
6  26  20.25 

6  30  16.80 
6  34  13.36 
6  38  9.92 

16  42  6.48 


NoTB.  — The  Scoiidiameter  for  Mean  Nooo  maj  bt  a 


ne  M  thftt  for  Appueot  Noon. 
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III. 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


I 


2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 

"8 


1     306 


307 
308 

309 
310 
311 

312 
313 
314 

315 
316 
317 

318 
319 
320 

321 
322 
323 

324 
325 
326 

327 
328 
329 

330 
331 
332 

333 
334 
835 

336 


IVm  lonoitudb. 


219  17  20.2 

220  17  29.4 

221  17  40.2 

222  17  52.5 

223  18    6.4 

224  18  21.7 

225  18  38.4 

226  18  56.6 

227  19  16.3 

228  19  37.6 

229  20    0.3 

230  20  24.6 

231  20  50.4 

232  21  18.0 

233  21  47.3 

234  22  18.3 

235  22  51.1 

236  23  25.7 

237  24    2.1 

238  24  40.2 

239  25  19.9 

240  26     1.2 

241  26  44.2 

242  27  28.8 

243  28  14.9 

244  29    2.4 

245  29  51.1 

246  30  41.0 

247  31  32.1 

248  32  24.3 

249  33  17.5 


16  43.7 

16  52.8 

17  3.5 

17  16.6 
17  29.3 

17  44.4 

18  1.0 
18  19.0 
18  38.6 

18  59.7 

19  22.2 

19  46.3 

20  12.0 

20  39.4 

21  8.5 

21  39.4 

22  12.0 

22  46.4 

23  22.7 

24  0.7 

24  40.2 

25  21.3 

26  4.2 

26  48.6 

27  34.5 

28  21.8 

29  10.3 

30  0.1 

30  51.0 

31  43.0 

32  36.0 


DIAfor 
1  hoar. 


60.86 
50.48 
50.49 

50.55 
50.61 
50.67 

50.74 
50.80 
50.86 

50.92 
50.98 
51.05 

51.12 
51.19 
51.27 

51.84 
51.41 
51.48 

51.55 
51.62 
51.69 

51.76 
51.82 
51.88 

51.94 
62.00 
62.04 

62.09 
52.18 
52.18 

152.23 


LATITUDE, 


—0.37 
0.39 
0.39 

0.36 
0.29 
0.21 

—0.11 

-hO.Ol 

0.15 

0.29 
0.41 
0.54 

0.63 
0.70 
0.75 

0.76 
0.74 
0.72 

0.64 
0.55 
0.44 

0.31 

0.17 

H-0.04 

—0.08 
0.19 
0.28 

0.35 
0.39 
0.40 

—0.38 


Logarithm 

of  Um 

lUdiua  Vector 

of  the 

Earth. 


9.9963947 
.9962822 
.9961706 

.9960600 
.9959503 
.9958418 

.9957346 
.9956288 
.9955248 

.9954227 
.9953224 
.9952241 

.9951277 
.9950332 
.9949407 

.9948505 
.9947622 
.9946758 

.9945911 
.9945081 
.9944268 

.9943470 
.9942687 
.9941915 

.9941156 
.9940409 
.9939674 

.9938951 
.9938240 
.9937543 

9.9936865 


DUr.tor 
1  hoar. 


47.0 
46.8 
46.4 

45.9 
45.6 
45.0 

44.4 
48.7 
42.9 

42.2 
41.4 
40.6 

89.8 
88.9 
88.5 

87.2 
36.4 
85.7 

35.0 
34.3 
38.6 

83.0 
82.5 
31.9 

81.4 
80.9 
80.4 

29.8 
29.2 
28.6 

28.0 


h.     m.     •. 

9  14  39.12  ' 
9  10  43.21 
9  6  47.29 

9  2  51.39 
8  58  55.48 
8  54  59.56 

8  51  3.66 

8.47  7.75 
8  43  11.83 

8  39  15.93 
8  35  20.01 
8  31  24.11 

8  27  28i20 
8  23  32.29 
8  19  36.38 


8  15  40.47 
8  11  44.55 
8  7  48.63 

8  3  52.73 
7  59  56.82 
7  56  0.91 

7  52  5.00 
7  48  9.08 
7  44  13.17  I 

7  40  17.26 
7  36  21.34  I 
7  32  25.43 

7  28  29.52 
7  24  38.61  • 
7  20  87.71 

7  16  41.79 


Vvn.'^K  rnriMpnaito  to  Om  Itm  eqateoz  oT  the  tele,  >i'  to  the  himm  eqainos  of  Jea.  Od. 
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GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

1 

8EHIDIAMKIKR. 

HORIZONTAL 

PARALLAX. 

HKRIDIAN  PA88AGB. 

I 

2 
8 

AaB. 

Naoo. 

Midniffht. 

Nooo. 

Diff-for 
Iboor. 

MIdDight. 

DUtfor 
Ihoar. 

DHL  for 
Ihoor. 

15    "4.6 
15  13.0 
15  22.7 

15    8.6 
15  17.7 
15  28.1 

56  13.1 

55  43.7 

56  19.6 

+1.16 
1.38 
1.60 

55  27.7 

56  1.0 
56  39.6 

+1.27 
1.49 
1.70 

h.     m. 

2  32.3 

3  26.9 

4  22.4 

m. 
2.26 
2.83 
2.81 

d. 

3.6 
4.6 
5.6 

4 
5 
6 

15  33.8 
15  46.1 
15  59.4 

15  39.8 

15  52.7 

16  6.1 

57    0.8 

57  46.1 

58  34.5 

1.80 
1.97 
2.06 

57  23.0 

58  10.0 
58  59.0 

1.89 
2.08 
2.05 

5  17.2 

6  10.5 

7  2.1 

2.26 
2.18 
2.09 

6.6 
7.6 
8.6 

7 
8 
9 

16  12.6 
16  24.6 
16  34.2 

16  18.8 
16  29.8 
16  37.6 

59  23.0 

60  7.1 
60  41.8 

1.99 
1.70 
1.21 

59  45.9 

60  25.9 
60  54.3 

1.87 
1.48 
0.90 

7  52.0 

8  41.3 

9  31.2 

2.01 
2.08 
2.09 

9.6 
10.6 
11.6 

10 
11 
12 

16  39.9 
16  40.9 
16  37.0 

16  41.0 
16  39.6 
16  33.2 

61    2.9 
61     6.9 
60  52.4 

+0.55 

-0.23 

0.99 

61     7.2 
61     1.9 
60  38.6 

+0.17 

-0.62 

1.88 

10  23.2 

11  18.6 

12  17.7 

2.21 
2.40 
2.67 

12.6 
13.6 
14.6 

13 
14 
15 

16  28.3 
16  16.0 
16     1.3 

16  22.6 
16    8.9 
15  53.5 

60  20.8 
59  35.5 
58  41.4 

1.64 
2.13 
2.38 

59  59.6 
59    9.2 
58  12.8 

1.91 
2.29 
2.41 

13  19.8 

14  22.8 

15  24.4 

2.65 
2.65 
2.51 

15.6 
16.6 
17.6 

16 
17 
18 

15  45.7 
15  30.5 
15  16.8 

15  38.0 
15  23.4 
15  10.8 

57  44.0 
56  48.2 
55  58.1 

2.40 
2.24 
1.95 

57  15.6 
56  22.3 
55  35.9 

2.34 
2.11 
1.77 

16  21.9 

17  13.8 

18  0.8 

2.26 
2.04 
1.85 

18.6 
19.6 
20.6 

19 
20 
21 

15    5.4 
14  56.4 
14  50.1 

15    0.6 
14  52.9 
14  48.0 

55  16.0 
54  43.3 
54  20.4 

1.67 
1.16 
0.74 

54  58.4 
54  30.6 
54  12.7 

1.36 
0.95 
0.64 

18  43.9 

19  24.3 

20  8.2 

1.71 
1.62 
1.59 

21.6 
22.6 
23.6 

22 
23 
24 

14  46.6 
14  45.5 
14  46.6 

14  45.8 
14  45.8 
14  47.8 

54    7.3 
54    3.2 
54    7.0 

-0.35 

+0.00 

0.81 

54    4.2 
54    4.2 
54  11.5 

-0.17 

+0.16 

0.46 

20  41.9 

21  21.6 

22  8.3 

1.^1 
1.68 
1.78 

24.6 
25.6 
26.6 

25 
26 
27 

14  49.4 
14  53.8 
14  59.5 

14  51.4 

14  56.5 

15  2.7 

54  17.6 
54  33.8 
54  54.3 

0.67 
0.76 
0.93 

54  25.1 

54  43.6 

55  5.9 

0.67 
0.85 
1.00 

22  47.9 

23  36.0 
6 

1.98 
2.09 

27.6 

28.6^ 

29.6 

28 
29 
30 

15    6.0 
15  13.2 
15  21.1 

15    9.5 
15  17.1 
15  25.2 

55  18.3 

55  44.9 

56  13.6 

1.06 
1.15 
1.23 

55  31.3 

55  59.0 

56  28.7 

1.11 
1.19 
L27 

0  27.6 

1  22.2 

2  lai 

2.28 
2.84 
2.85 

0.8 
1.8 
2.8 

31 

15  29.4 

15  33.7 

56  44.2 

+1.81 

57    0.3 

+1.84 

8  13.6 

2.28 

i 
3.8 

24 
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GREENWICH  MEAN  TIME. 

THE  MOOITS  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Asoeniion. 

Diff. 
for  1  m. 

Decliofttioii. 

JAfL 
for  1  m. 

Hour. 

Right  Ascension. 

Dim 

forlm. 

Deelinalioii. 

DHL     i 
l»rlin.  1 

SATURDAY   1. 

MONDAY  3. 

h.    m.    s. 

s. 

O        1        II 

n 

h.    m.    s. 

s. 

O       1       « 

• 

0 

17  10  40.67 

3.8047 

S.27  41  35.4 

8.866 

0 

19     4  23.21 

2.3954 

S.27  53  66.0 

S.496 

1 

17  12  59.07 

3.3066 

27  45  23.2 

8.728 

1 

19    6  46.92 

2.3949 

27  50  21.5 

SUSM    1 

3 

17  15  17.71 

2.3117 

27  49    2.5 

8.583 

2 

19    9  10.60 

2.394S 

27  46  37.5 

8^12 

3 

17  17  36.58 

2.3166 

27  52  33.3 

8.440 

3 

19  11  34.23 

2.3986 

27  42  44.0 

8.970    1 

4 

17  19  55.69 

2.3206 

27  55  55.4 

8.297 

4 

19  13  57.82 

2.3828 

27  38  41.0 

4.128 

5 

17  22  15.03 

3.3*42 

27  59    8.9 

8.158 

5 

19  16  21.36 

3.39X) 

27  34  28.6 

4.280    • 

6 

17  24  34.59 

2.3279 

28    2  13.7 

8.006 

6 

19  18  44.85 

3.8911 

27  30    6.7 

4.444 

7 

17  26  54.37 

2.3314 

28    5    9.7 

2.862 

7 

19  21     8.28 

3.8900 

27  25  35.3 

4.601 

8 

17  29  14..36 

2.3349 

28    7  57.0 

3.716 

8 

19  23  31.64 

3.3887 

27  20  64.5 

4.756 

9 

17  31  34.56 

2.33&1 

28  10  35.6 

3.569 

9 

19  25  64.92 

3J878 

27  16    4.3 

4.916 

10 

17  33  54.97 

2.3418 

28  13    5.1 

3.421 

10 

19  28  18.12 

3.3861 

27  11     4.7 

6.073 

11 

17  36  15.57 

2.3430 

28  15  26.3 

3.273 

11 

19  30  41.24 

3.3846 

27    5  55.7 

6.228 

12 

17  38  36.35 

24M80 

28  17  38.2 

8.123 

12 

19  33    4.27 

3.3832 

27    0  37.4 

5.388 

13 

17  40  57.32 

2.3610 

28  19  41.1 

1.973 

13 

19  35  27.21 

2.3816 

26  55    9.8 

6.618 

U 

17  43  18.47 

2.3541 

28  21  35.0 

1.8-23 

14 

19  37  50.05 

2.3798 

26  49  32.9 

6.688 

15 

17  45  39.81 

2.3372 

28  23  19.9 

]>673 

15 

19  40  12.78 

2.3T79 

26  43  46.7 

6348 

16 

17  48     1.32 

2.3399 

28  24  55.8 

1.522 

16 

19  42  35.40 

2.3761 

26  37  51.2 

6.003 

17 

17  50  22.99 

2.3623 

28  26  22.6 

1.371 

17 

19  44  57.91 

2.3743 

26  31  46.6 

6.166 

18 

17  52  44.81 

2.3651 

28  27  40.3 

1.218 

18 

19  47  20.31 

2.8723 

26  25  32.5 

6.310 

19 

17  55     6.79 

2*3676 

28  28  48.8 

1.065 

19 

19  49  42.58 

2.3702 

26  19    9.3 

6.402 

20 

17  57  28.92 

2.3700 

28  29  48.1 

0-912 

20 

19  52    4.73 

2.3682 

26  12  37.0 

6.018 

21 

17  59  51.19 

2.3724 

28  30  38.3 

0*759 

21 

19  54  26.75 

3.3660 

26    5  55.6 

0.704 

22 

18    2  13.60 

2.3745 

28  31  19.2 

0*605 

22 

19  56  48.63 

2.8638 

25  59    6.2 

6.910 

23 

18    4  36.13 
SU 

2.3765 

fNDA^ 

S.28  31  50.8 
'  2. 

0-450 

23 

19  59  10.38 
TU. 

2.3616 

ESDA^ 

S.25  62    6.7 
^   4. 

7061 

0 

18    6  58.78 

3.S786 

S.28  32  13.0 

0.204 

0 

20     1  32.00 

2.3501 

S.25  44  57.1 

7.217  1 

1 

18    9  21.55 

2.3806 

28  32  26.0 

^  0.138 
4L0.019 
^   0.176 

1 

20    3  53.47 

3.3566 

25  37  39.6 

7J«| 

2 

18  11  44.43 

2.38« 

28  32  29.6 

2 

20    6  14.79 

2.3640 

25  30  13.1 

7.618  1 

3 

18  14     7.41 

2.3839 

28  32  23.8 

3 

20    8  35.97 

2.3514 

25  22  37.6 

7.660; 

4 

18  16  30.49 

2.3835 

28  32    8.6 

0.331 

4 

20  10  56.95 

2.3488 

25  14  53.2 

7.813 

5 

18  J8  53.66 

2.3871 

28  31  44.0 

0.487 

5 

20  13  17.80 

2.3462 

25    6  59.9 

7.900   ' 

6 

18  21  16.92 

2.3884 

28  31  10.1 

0.644 

6 

20  15  38.49 

2.3435 

24  58  57.9 

8.10f7   1 

7 

18  23  40.25 

2.3897 

28  30  26.7 

0.802 

7 

20  17  59.02 

3.3408 

24  50  47.1 

8.3S8    , 

•    8 

18  26     3.65 

3.3908 

28  29  33.8 

0.960 

8 

20  20  19.39 

3.3382 

24  42  27.6 

8.308 

9 

18  28  27.13 

3.3918 

28  28  31.5 

1.118 

9 

20  22  39.60 

3.3356 

24  33  59.5 

8UWt2   ' 

10 

18  30  50.67 

3.3038 

28  27  19.7 

i.2n 

10 

20  24  59.64 

2.8326 

24  25  22.7 

8.085 

11 

18  33  14.27 

3.3038 

28  25  58.4 

1.436 

11 

20  27  19.50 

3.3295 

24  16  37.3 

8.827    , 

12 

18  35  37.93 

3.8046 

28  24  27.7 

1.503 

12 

20  29  39.18 

2.3266 

24     7  43.4 

8.969 

13 

18  38     1.64 

3.3954 

28  22  47.4 

1.761 

13 

20  31  58.68 

2.8233 

23  58  41.0 

9.111 

14 

18  40  25.38 

3.3960 

28  20  57.6 

1.909 

14 

20  34  28.00 

3.3211 

23  49  30.1 

9.232 

15 

18  42  49.15 

3.3063 

28  18  58.3 

3.068 

15 

20  36  37.16 

2.3179 

23  40  10.8 

9.302 

16 

18  45  12.93 

3.3966 

28  16  49.4 

3.227 

16 

20  38  56.11 

2J147 

23  30  43.1 

9.681 

17 

18  47  36.72 

3.3967 

28  14  31.0 

3.885 

17 

20  41  14.88 

3.3115 

23  21     7.1 

9.070 

18 

18  50    0.52 

3.8967 

28  12    3.2 

3.544 

18 

20  43  33.47 

3.3084 

23  11  22.8 

9.807   ' 

19 

18  52  24.32 

3.3967 

28    9  25.8 

3.703 

19 

20  45  51.88 

3JI053 

23     1  30.3 

9^943   i 

20 

18  54  48.12 

3.3968 

28    6  38.9 

3.862 

20 

20  48  10.10 

3.3021 

22  51  29.6 

ith079 

21 

18  57  11.92 

3.3067 

28    3  42.4 

8-021 

21 

20  50  28.12 

3.2968 

22  41  20.7 

10-214   , 

22 

18  59  35.71 

2.3964 

28    0  36.4 

3-180 

22 

20  52  45.95 

3.2936 

22  31     3.8 

10.S48 

23 

19     1  59.47 

2.3939 

27  57  20.9 

3-338 

23 

20  55    3.59 

2.2924 

22  20  38.9 

10.483   1 

24 

19    4  23.21 

2.39M 

S.27  53  56.0 

8-496 

24 

20  57  21.05 

3.2802 

S.22  10    6.0 

10415   i 

VI. 


NOVEMBER,    1856. 


18T 


GREENWICH    MEAN    TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AMmuton. 

BUL 
ftwlm. 

DMlinfttkm. 

Dift 
forlm. 

Hoor. 

Right  Aseentioii. 

Diff. 
forlm. 

DUL 
Ibrlm. 

WED 

NESD 

AY  5. 

FRIDAY 

7. 

h.    m.    s. 

s. 

O       f       u 

N 

b.    m.    •. 

•. 

O        1        M 

» 

0 

20  67  21.05 

«.WM 

S.22  10    6.0 

10.615 

0 

22  43  50.42 

2.1613 

S.ll  27  44.1 

15.715 

1 

20  59  38.31 

2.2980 

21  59  25.2 

10.745 

1 

22  46     0.06 

2.1600 

11  11  58.9 

15.792 

S 

21     I  55.38 

2.2628 

21  48  36.6 

10376 

2 

22  48     9.62 

2,1587 

10  56    9.1 

15.868 

3 

21    4  12.25 

2.2796 

21  37  40.2 

11.001 

3 

22  50  19.10 

2.1573 

10  40  14.8 

15.942 

4 

21    6  28.93 

9.2704 

21  26  36.1 

11.132 

4 

22  52  28.50 

2.1659 

10  24  16.1 

16^)16 

5 

21     8  45.42 

2.27S-2 

21  15  24.3 

11.261 

5 

22  54  37.82 

2.1547 

10    8  13.0 

WJ09B 

6 

21  11     1.72 

2.2701 

21     4    4.8 

11.388 

6 

22  56  47.07 

2.1536 

9  52    5.6 

16.156 

7 

21  13  17.83 

2.26G9 

20  52  37.7 

11.513 

7 

22  58  66.26 

2.1536 

9  35  54.1 

16.226 

8 

21  15  33.75 

2.2637 

20  41     3.2 

11.638 

8 

23     1     5.39 

2.1515 

9  19  38.6 

16.298 

9 

21  17  49.48 

2.2604 

20  29^21. 2 
20  ir31.9 

11.761 

9 

23     3  14.45 

2.1505 

9    3  19.0 

16.859 

10 

21  20    5.01 

2.2ft72 

11.884 

10 

23     5  23.46 

2.1497 

8  46  55.5 

16.425 

11 

21  22  20.35 

2.2542 

20    5  35.3 

12.006 

11 

23     7  32.43 

2.1490 

8  30  28.1 

16.480 

12 

21  24  35.51 

2.2511 

19  53  31.4 

12.127 

12 

23    9  41.35 

2.1483 

8  13  56.9 

16.550 

13 

21  26  50.48 

2.2479 

19  41  20.2 

12.247 

13 

23  11  50.23 

2.1477 

7  57  22.1 

16.610 

14 

21  29    5.26 

2.2448 

19  29     1.9 

12.365 

14 

23  13  59.08 

2.1472 

7  40  43.7 

16.669 

15 

21  31  19.85 

2.2416 

19  16  36.6 

12.482 

15 

23  16    7.90 

2.1468 

7  24     1.7 

16.726 

16 

21  33  34.25 

2.2385 

19    4    4.2 

12.598 

16 

23  18  16.70 

2.1464 

7    7  16.4 

16.781 

17 

21  35  48.47 

2.2355 

18  51  24.9 

12.713 

17 

23  20  25.48 

2.1460 

6  50  27.9 

16.834 

1  13 

21  38    2.51 

2.2325 

18  38  38.6 

V2.8Q8 

18 

23  22  34.23 

2.1458 

6  33  36.1 

16.887 

19 

21  40  16.37 

2.2295 

18  25  45.5 

12.911 

19 

23  24  42.98 

2.14.^8 

6  16  41.2 

16.938 

20 

21  42  30.05 

2.2266 

18  12  45.7 

13.053 

20 

23  26  51.73 

2.1458 

5  59  43.4 

16.988 

31 

21  44  43.57 

2.2237 

17  49  39.2 

13.165 

21 

23  29     0.48 

2.1458 

5  42  42.6 

17.037 

22 

21  46  56.91 

2.2108 

1%  36  26.0 

13.275 

22 

23  31     9.23 

2.1458 

5  25  39.6 

17.085 

33 

21  49  10.07 
THl 

2.2179 

JRSDA 

S.17  23    6.2 
T  6. 

18.381 

23 

23  33  17.98 
SAT 

2.1460 

'URDA 

S.  6    8  33.1 
.Y    8. 

17.129 

0 

21  51  23.06 

2.2161 

S.17  19  40.0 

18491 

0 

23  35  26.75 

2.1463 

S.  4  51  23.9 

17.172 

1 

21  53  35.88 

2.2123 

17    6    7.3 

13.598 

1 

23  37  35.54 

2.1466 

4  34  12.3 

17.212 

2 

21  55  48.54 

2.2095 

16  52  28.3 

13.701 

2 

23  39  44.36 

2.1472 

4  16  58.4 

17.251 

3 

21  58     1.03 

2.2068 

16  38  42.9 

18.800 

3 

23  41  53.21 

2.1478 

3  59  42.2 

17.289 

4 

22    0  13.36 

2.2041 

16  24  51.3 

13.912 

4 

23  44     2.10 

2.1484 

3  42  23.7 

17.328 

5 

22    2  25.53 

2.2016 

16  10  53.6 

14.015 

5 

23  46  11.03 

2.1493 

3  25    3.0 

17.361 

6 

22    4  37.53 

2.1989 

15  56  49.7 

14.116 

6 

23  48  20.01 

2.1600 

3    7  40.3 

17.394 

7 

22    6  49.39 

2.1968 

15  42  39.8 

14.216 

7 

23  50  29.04 

2.1609 

2  50  15.7 

17.435 

8 

22    9     1.10 

2.1937 

15  28  24.0 

14.314 

8 

23  52  38.13 

2.1518 

2  32  49.2 

17.455 

9 

22  11  12.65 

2. 1913 

15  14    2.4 

14.411 

9 

23  54  47.27 

2.1538 

2  15  20.8 

17.485 

10 

22  13  24.06 

2.1890 

14  59  34.9 

14.507 

10 

23  56  56.48 

2.1541 

1  57  50.8 

17.514 

11 

22  15  35.33 

2.1867 

14  45     1.7 

14.604 

11 

23  59    5.77 

2.1556 

1  40  19.2 

17.541 

13 

22  17  40.46 

2.1844 

14  30  22.9 

14.694 

12 

0     1  15.15 

2-1671 

1  22  46.1 

17.566 

13 

22  19  57.45 

2.1821 

14  15  38.5 

14.786 

13 

0    3  24.62 

2.1565 

1     5  11.7 

17.588 

14 

22  22    8.31 

2.1800 

14     0  48.6 

14.877 

14 

0    5  34.17 

2.1598 

0  47  36.0 

17.608 

15 

22  24  19.05 

2.1779 

13  45  53.2 

14.967 

15 

0    7  43.80 

2.1612 

0  29  59.2 

17.636 

16 

22  26  29.66 

2.1757 

13  30  52.6 

15.056 

16 

0    9  53.53 

2.1630 

S.  0  12  21.3 

17.642 

17 

22  28  40.14 

2.1736 

13  15  46.7 

15.143 

17 

0  12     3.37 

2.1649 

N.  0     5  17.6 

17.656 

18 

23  30  50.50 

2.1717 

13    0  35.5 

15.2-J9 

18 

0  14  13.33 

2.1668 

0  22  57.3 

17.668 

19 

22  33     0.75 

2.1699 

12  45  19.3 

15.313 

19 

0  16  23.40 

2.1686 

0  40  37.7 

17.679 

20 

22  35  10.89 

2.1690 

12  29  58.0 

15.396 

20 

0  18  33.59 

2.1708 

0  58  18.7 

17.689 

21 

22  37  20.93 

2.1663 

12  14  31.7 

15.478 

21 

0  20  43.91 

2.1730 

1  16    0.3 

17.697 

22 

22  39  30.86 

2.1W8 

11  59     0.6 

15.559 

22 

0  22  54.37 

2.1754 

1  33  42.3 

17.708 

23 

22  41  40.69 

2.1629 

11  43  24.7 

15.638 

23 

0  25    4.97 

21778 

1  51  24.6 

17.707 

24 

22  43  50.42 

2.1618 

S.U  27  44.1 

15.715 

24 

0  27  15.71 

2.1801 

N.  2    9    7.1 
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15  31     5.45 

3.0908 

33  33  46.3 

9.396 

9 

17  17  51.07 

3.S4S3 

37  47  38.3 

8465 

10 

15  33  11.05 

3.0963 

33  43    0.8 

9.197 

10 

17  30  11.71 

3.8460 

37  50  56.8 

8.339 

11 

15  35  17.01 

3.1034 

33  53    9.5 

9.101 

11 

17  33  33.57 

9.S497 

37  54    6.5 

3493 

13 

15  37  33.38 

3.1083 

33     1  18.3 

8.909 

13 

17  24  63.66 

34581 

87  67    7.3 

3.944 

13 

15  39  39.99 

3.II40 

33  10    8.9 

8.906 

13 

17  37  14.94 

34668 

37  59  59.3 

3.7M 

14 

15  41  37.00 

3.1196 

33  18  59.5 

8.801 

14 

17  89  36.44 

94608 

38    8  48.3 

3444 

15 

15  43  44.35 

3.1358 

33  87  43.9 

8.095 

15 

17  31  58.14 

34683 

38    5  16.3 

3.493 

16 

15  45  53.05 

3.1813 

33  36  33.1 

8.589 

16 

17  34  30.03 

34669 

88    7  41.1 

3442 

17 

15  48    0.11 

3.1875 

33  44  54.0 

8.488 

17 

17  36  48.13 

34703 

88    9  56.9 

3.192 

18 

15  50    8.53 

3.1481 

33  53  19.6 

6sn 

18 

17  39    4.48 

34788 

38  18    3.7 

34M0 

19 

15  63  17.38 

3.1487 

34     1  38.8 

8.370 

19 

17  41  86.89 

34763 

38  14     1.3 

1487 

30 

15  54  36.38 

3.1546 

34    9  51.4 

8.161 

30 

17  43  49.53 

34788 

38  15  49,7 

1.734 

31 

15  56  35.83 

3.1604 

34  17  57.5 

84)51 

31 

17  46  18.38 

34816 

38  17  38.9 

1479 

33 

15  58  45.63 

3.1663 

34  85  67.0 

7.940 

33 

17  48  35.88 

34843 

88  18  58.7 

1.434 

33 

16    0  55.78 

3.1730 

34  33  49.8 

7.837 

33 

17  60  58.39 

34866 

88  80  19.3 

1.369 

34 

16    3    6.37 

3.1777 

S.34  41  35.7 

7.714 

34 

17  53  81.65 

34888 

S.38  81  30.5 

1.1 14 
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GREENWICH    MEAN    TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


noar.  Right  Ateenikm. 


Dlff. 
forlm 


DecUuidon. 


Dtff. 
forlm. 


Hoar.'  Ri|^t  AMmaion. 


Diff. 
forlm 


Decliiuttio&. 


Dlff. 
for  Id 


SATURDAY  29. 


SUNDAY  30. 


h.   m.   ■. 

■. 

1       o 

0 

17  53  91.65 

3.3888 

S.28 

1 

17  55  45.03 

3.9000 

28 

2 

17  58    8.54 

3.S83I 

38 

3 

18    0  33.17 

3.8SM 

38 

4 

18    3  55.93 

3^073 

38 

5 

18    5  19.81 

3.9001 

38 

6 

18    7  43.79 

9.4008 

38 

7 

18  10    7.87 

3.4035 

98 

8 

18  13  32.04 

3.4039 

38 

9 

18  14  56.30 

3.4053 

38 

10 

18  17  30.63 

3.4061 

38 

11 

18  19  45.00 

3.4069 

38 

13 

18  83    9.43 

3.4078 

38 

13 

18  34  33.90 

3.4066 

38 

14 

18  2(i  58.43 

3.1003 

38 

15 

18  39  32.97 

3.4099 

38 

16 

18  31  47.58 

3.4106 

38 

17 

18  34  12.23 

3.4113 

38 

18 

18  36  36.91 

3.tll6 

38 

19 

18  39     1.59 

3.4120 

38 

•20 

18  41  26.29 

3.4131 

38 

21 

18  43  51.00 

3.4131 

38 

'22 

18  46  15.70 

3.4118 

38 

23 

18  48  40.37 

3.4113 

38 

24 

18  51     5.00 

3.4106 

S.38 

31  30.5 
33  33.5 

33  25.1 

34  8.4 

34  43.3 

35  6.7 
35  33.7 
25  27.1 
35  33.9 
35  9.3 
34  46.0 
34  13.3 
33  31.0 
33  39.1 
31  37.6 
30  36.4 
19  5.6 
17  35.2 
15  55.4 
14  5.8 

6.7 
57.9 
39.6 
11.6 
34.0 


12 
9 
7 
5 
3 


1.114 
0.006 
0.803 
0UM6 
0.480 
0.SS1 
0.173 
04)18 
0.146 


0.633 
0.783 
0.043 
MOS 
1.363 
1.438 
1.683 
1.743 
1.903 
3^)63 
9.333 
3-883 
3.5IS 
3.703 


h. 

18  51 
18  53 
18  55 

18  58 

19  0 
19  3 
19  5 
19  7 
19  10 
19  13 
19  15 
19  17 
19  19 
19  33 
19  34 
19  97 
19  99 
19  31 
19  34 
19  36 
19  39 
19  41 
19  43 
19  46 
19  48 


■. 

•. 

O       1       u 

N 

5.00 

3U106 

s.28    3  34.0 

3.703 

39.61 

3.4100 

37  59  47.3 

9.864 

54.18 

9.4094 

37  56  50.8 

um 

18.73 

9.4086 

37  53  44.9 

S.184 

43.21 

3.4077 

37  50  39.3 

8.843 

7.63 

3.4067 

87  47    4.2 

3.501 

31.99 

3.4057 

37  43  39.8 

MBQ 

56.29 

3.4045 

37  39  45.7 

8.817 

20.51 

8.4033 

37  35  53.3 

8.976 

44.65 

3.4018 

87  31  49.1 

4.134 

8.70 

3.4004 

87  37  36.5 

4.393 

32.65 

3.3988 

37  33  14.4 

4.449 

56.51 

3.8970 

87  18  43.0 

4.606 

20.27 

3.3953 

87  14    8.3 

4.763 

43.91 

3.3933 

37    9  18.0 

4.918 

7.43 

9.3013 

37    4  18.5 

5.074 

30.83 

9.3803 

86  59    3.5 

5.339 

54.10 

3.8870 

36  53  45.3 

5.883 

17.23 

3.3847 

36  48  17.9 

5.537 

40.23 

3.3884 

36  43  41.3 

5.600 

3.09 

3.9800 

36  36  55.6 

5.843 

25.80 

3.3774 

86  31     0.6 

5.996 

48.35 

3.3748 

36  34  56.5 

6.148 

10.74 

3.3731 

36  18  43.3 

6.399 

33.97 

341693 

S.36  13  31.0 

6.449 

PHASES  OF  THE  MOON. 


Day.      h.  m. 

J>  First  Quarter, 5      5  33.8 

O  Full  Moon, 11    80  55.3 

(T  Last  Quarter, 18    88  34.3 

#  New  Moon, 97      4     1.4 

Day.  h. 

<C   Perigee, 10  17.1 

<C   Apogee, 99  93.4 


25 
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XIII. 


GREENWICH    MEAN 

TIME. 

1 

LUNAB  DISTANCES. 

u 

mod 

Noon. 

P.L. 
or 

mh 

P.L. 

or 

VP». 

P.L. 

or 

rs^ 

P.L. 

or 

¥ 

PoriOoii. 

IMS. 

IMS. 

IMS. 

IMS. 

O        1          11 

O        1          N 

O        1         H 

O        1          II 

1 

SUK 

W. 

40    0  39 

9X6 

41  35  43 

8948 

43  50  54 

8988 

44  16  18 

8980 

VeDOS 

W. 

13  13  49 

tm 

14  33  55 

.8487 

15  55  30 

8418 

17  17  38 

8880 

Foroalhaut 

E. 

73  15  34 

si  14 

70  47  43 

8110 

69  19  44 

8108 

67  51  44 

8104 

a  Pegasi 

E. 

93  50  51 

8198 

93  34  39 

8188 

90  58  16 

8180 

89  31  43 

8179 

Jupiter 

E. 

100  54     3 

9860 

99  30  51 

9BS0 

97  47  38 

98a 

96  13  56 

9886 

s 

Sun 

W. 

51  36     3 

8180 

53  53  36 

sno 

55  19  31 

8160 

56  46  19 

8148 

Veout 

W. 

34  13  37 

8808 

35  37  33 

8909 

37     1  54 

8970 

88  36  30 

8986 

Foroalhaut 

E. 

60  30  51 

80O5 

59    3  35 

8008 

57  34  19 

80O6 

56     6     3 

8086 

aPegaai 

E. 

83  16  34 

8184 

80  49    6 

8197 

79  81  39 

8190 

77  53  44 

8114 

Jupiter 

E. 

68  33  31 

9190 

86  48  50 

9780 

85  13  56 

9779 

83  38  51 

9761 

3 

Sun 

W. 

64    4  39 

8080 

65  33    3 

8076 

67     1  41 

8068 

68  30  36 

8060 

Venus 

W. 

35  33  53 

8190 

37    0  14 

8177 

38  36  51 

8161 

39  53  43 

fl80    I 

Foroalhaut 

E. 

48  45  39 

8119 

47  17  43 

8198 

45  50    6 

8180 

44  83  44 

8181 

a  Pegaai 

E. 

70  33  14 

8068 

69    4  50 

8086 

67  36  33 

8082 

66     7  50 

80T8 

Jupiter 

E. 

75  40    0 

9108 

74    3  31 

9007 

73  36  47 

9886 

70  49  47 

9878    1 

4 

Sun 

W. 

75  59  15 

9081 

77  39  51 

9087 

79    0  45 

9068 

80  31  57 

90» 

Venus 

W. 

47  13  35 

8078 

48  41     4 

8080 

50  10    3 

8046 

51  39  18 

8080    ! 

Mars 

W. 

33  40  31 

9017 

34  11  50 

9097 

95  43  35 

9007 

87  15  45 

9888    1 

aPegasi 

E. 

58  44  38 

8078 

57  16    3 

8089 

55  47  30 

8087 

54  19    4 

8008     t 

Jupiter 
a  Arietia 

E. 

63  40  43 

sen 

61     3    3 

9608 

59  93    4 

9864 

57  43  47 

9871 

E. 

99  10  46 

9878 

97  33  36 

9861 

95  56    6 

9840 

94  18  18 

9888 

5 

Sun 

W. 

88  13  45 

9801 

89  45  54 

98tA 

91  19  93 

9090 

93  53  13 

9818 

Venus 

W. 

59  10  35 

9960 

60  41  51 

9984 

63  13  37 

9017 

63  45  34 

9900    1 

Mars 

W. 

35    3  33 

9798 

36  37    8 

9789 

38  11  54 

9768 

39  47  10 

9746    ' 

aPegasi 

E. 

46  59  40 

8l8i 

45  33  51 

8ia) 

44     6  34 

8918 

43  40  30 

8946 

Jupiter 
o  Arietia 

E. 

49  33  39 

9500 

47  41  36 

9486 

45  59  53 

9479 

44  18    0 

9487 

E. 

86    4  30 

9M4 

84  34  45 

9660 

83  44  41 

9686 

81     4  16 

urn   , 

6 

Sun 

W. 

100  47  39 

9782 

103  33  37 

9716 

103  59  57 

9690 

105  30  38 

•^   1 

Venus 

W. 

71  30  40 

9816 

73    4  49 

9708 

74  39  19 

97fr2 

76  14  11 

9166     ' 

Mars 

W. 

47  49  15 

9080 

49  36  49 

96a 

51     4  45 

9096 

53  43     5 

9810 

Jupiter 
a  Arietis 

E. 

35  43  15 

9MI 

33  59  13 

9188 

33  14  49 

9881 

30  30    4 

9888    ; 

E. 

73  37    7 

9M8 

70  54  41 

9484 

69  11  54 

9419 

67  88  46 

9«08    1 

Aldebaran 

E. 

103  10  31 

9464 

101  38  37 

9448 

99  46     1 

9489 

98    3  13 

S416    1 

7 

Sun 

W- 

113  45  35 

9809 

115  34  37 

9186 

117    8  41 

9870 

118  43  17 

9686    ; 

Venus 

W. 

84  14    9 

9880 

85  51   16 

9888 

87  88  46 

9646 

89    6  40 

9881 

Mars 

w. 

61     0  33 

9M8 

63  41     0 

9810 

64  31  59 

9405 

66     3  19 

sai 

a  Aquil« 

w. 

49    0  47 

4008 

50  13  19 

8806 

5i  35  34 

8808 

58  40  88 

8790 

a  Arietis 

E. 

58  48  14 

9818 

57    3  10 

9896 

55  17  49 

9816 

53  33  11 

9186 

Aldebaran 

E. 

89  33  31 

9880 

87  38  39 

9896 

85  53    6 

9811 

84    7  33 

9987    i 

8 

Venus 

W. 

97  90  53 

9868 

90    0  45 

98a 

100  40  58 

9ni 

103  31  88 

9810    1 

Mars 

W. 

74  36  10 

9408 

76  18  34 

9m 

78     9  18 

9880 

79  46  31 

9868 

a  Aqail« 

W. 

59  16  33 

8888 

60  39  15 

8819 

63     3  13 

8980 

63  88  11 

8918 

a  Arietis 

E. 

44  40  13 

9«e 

43  53  10 

9961 

41     5  59 

9947 

39  18  41 

9>a   < 

Aldebaran 

E. 

75  13  44 

9989 

73  96     4 

9991 

71  38     8 

9910 

69  49  55 

9198 

Saturn 

E. 

111  35  53 

9IS4 

109  47     1 

9ni 

107  57  50 

9160 

106     8  80 

9148    • 

0 

Mars 

W. 

88  30  54 

9811 

00  16  37 

9809 

03    9  34 

9901 

93  48  44 

9988 

a  Aquil« 

W. 

70  45  53 

8098 

79  15  34 

9180 

73  45  53 

9980 

75  16  43 

9oa 
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GREENWICH    MEAN 

TIME, 

LUNAR  DISTANCES. 

%A 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

lA 

and 

Midnight. 

of 

XVh. 

of 

xvnih. 

of 

XXPi. 

of 

Portion. 

DUt 

Diff. 

DIff. 

JHOL 

O       1        n 

O        1          N 

O       1         M 

O        1         II 

1 

Sun 

W. 

45  41  53 

8290 

47    7  37 

8310 

48  33  34 

8900 

40  50  43 

8191 

Venus 

W. 

18  40     1 

S3fl0 

20    2  53 

8861 

21  26     6 

8884 

22  49  38 

8819 

Fomalhaut 

E. 

66  23  30 

8101 

64  55  31 

8009 

63  27  20 

8096 

61  50    6 

8096 

a  Pegasi 

E. 

88    5     0 

S16S 

86  38    7 

8]fi6 

85  11     5 

8148 

83  43  54 

8141 

Jupiter 

E. 

04  40  13 

3897 

03    6  20 

9818 

01  32  15 

9809 

80  57  50 

9800 

2 

Sun 

W. 

58  13  31 

8186 

50  40  57 

8194 

61     8  37 

8118 

62  36  31 

8101 

Venus 

W. 

20  51  21 

Si58 

31  16  27 

8386 

32  41  53 

8315 

34     7  44 

8900 

Fomalhaut 

E. 

54  37  48 

8099 

53    0  37 

SIOI 

51  41  20 

8106 

50  13  25 

8111 

a  Pe^asi 

E. 

76  25  52 

8109 

74  57  53 

8108 

73  20  47 

8097 

72     1  34 

8091 

Jupiter 

E. 

82     3  32 

S7A1 

80  28    0 

9741 

78  52  14 

3780 

77  16  14 

2719 

3 

Sun 

W. 

60  50  47 

8U87 

71  20  14 

8034 

72  58  57 

8010 

74  28  57 

9996 

Venus 

W. 

41  20  52 

3188 

42  48  18 

8131 

44  16     2 

8106 

45  44    4 

8091 

Fomalhaut 

E. 

42  55  36 

8ia9 

41  28  50 

8188 

40    2  27 

8311 

38  36  31 

8384 

a  Pegasi 

E. 

64  30  14 

8077 

63  10  36 

8076 

61  41  57 

8075 

60  13  17 

8076 

Jupiter 

E. 

60  12  31 

9661 

67  34  50 

3649 

65  57  10 

3687 

64  10    5 

96-14 

4 

Sun 

W. 

82    3  28 

S9B3 

83  35  18 

3908 

85    7  27 

3894 

86  30  56 

9876 

Venus 

W. 

53     8  54 

8014 

54  38  40 

3908 

56     0    4 

3963 

57  30  39 

9965 

Mars 

W. 

28  48  10 

S869 

30  21  17 

3861 

31  54  30 

3883 

33  28  24 

3815 

a  Pegasi 

E. 

52  50  46 

8101 

51  22  38 

8113 

40  54  44 

8136 

48  27    6 

8141 

i 

Jupiter 

E. 

56    4  12 

3668 

54  24  10 

3648 

52  44     5 

3539 

51     3  32 

3516 

a  Arietis 

E. 

02  40  U 

3091 

01     1  45 

3607 

80  22  50 

3693 

87  43  54 

9579 

5 

Sun 

W. 

04  27  24 

3797 

06     1  56 

9781 

07  36  40 

2765 

00  12    3 

2748 

Venus 

W. 

65  17  43 

9863 

66  50  25 

3866 

68  23  28 

9848 

60  56  53 

9831 

Mars 

W. 

41  22  50 

9738 

42  58  53 

3711 

44  35  18 

3095 

46  12     5 

9678 

aPegasi 

E. 

41  15  15 

8385 

30  50  46 

8833 

38  27  11 

8386 

37    4  30 

8450 

Jupiter 

E. 

42  35.46 

9443 

40  53  11 

3438 

39  10  14 

3411 

37  26  55 

9396 

a  Arietis 

E. 

70  23  31 

3fi06 

77  42  26 

3491 

76     1     0 

3477 

74  10  14 

9469 

6 

Sun 

W. 

107  13  42 

9606 

108  51     7 

9649 

110  28  55 

2634 

112    7    4 

9618 

Venus 

w. 

77  40  25 

2747 

70  25    2 

3730 

81     1     2 

3713 

82  37  25 

3697 

Mars 

w. 

54  21  47 

3903 

56     0  51 

8477 

57  40  18 

3560 

59  20     8 

9548 

Jupiter 

E. 

28  44  57 

3831 

26  50  28 

3305 

25  13  36 

3391 

23  27  23 

9276 

a  Arietis 

E. 

65  45  10 

3391 

64     1  31 

3378 

62  17  25 

3865 

60  32  59 

9351 

Aldebaran 

E. 

06  20    0 

3401 

04  36  26 

3886 

02  52  30 

3809 

91     8  11 

9855 

7 

Sun 

W- 

120  23  13 

3540 

122     3  30 

3535 

123  44    8 

3513 

125  25    5 

3497 

Venus 

W. 

00  44  50 

9630 

02  23  18 

3604 

04    2    8 

3588 

95  41  19 

3673 

Mars 

W. 

67  44  50 

9466 

60  27    0 

3451 

71     0  22 

3486 

72  52    6 

9493 

a  Aquile 

W. 

53  56  54 

8688 

55  14  47 

8669 

56  34     3 

8493 

57  54  36 

8427 

a  Arietis 

E. 

51  46  16 

9983 

50    0    6 

9388 

48  13  41 

3374 

46  27     3 

2365 

Aldebarao 

E. 

82  21  18 

9368 

80  34  ^3 

3970 

78  48    0 

3357 

77     1     6 

3344 

8 

Venus 

W. 

104     2  15 

3806 

105  43  20 

3494 

107  24  42 

3483 

100    6  20 

9471 

Mars 

W. 

81  30  42 

3866 

83  15  21 

3344 

85     0  16 

3883 

86  45  27 

9833 

a  AquilfB 

W. 

64  54     5 

8169 

66  20  51 

8138 

67  48  27 

aooi 

69  16  48 

8066 

a  Arietis 

E. 

37  31  18 

3341 

35  43  52 

3343 

33  56  27 

3346 

32    9     8 

9349 

Aldebaran 

E. 

68     1  26 

3190 

66  12  43 

3180 

64  23  46 

3173 

62  34  38 

316^ 

Saturn 

E. 

104  18  30 

3184 

102  28  22 

3133 

100  37  57 

3111 

98  47  15 

9101 

9 

Mars 

W. 

05  35    5 

3978 

07  21  37 

3371 

00    8  10 

3364 

100  55  11 

»5e 

a  Aquilae 

W. 

76  48    5 

3934 

78  10  53 

3906 

70  52    4 

3860 

81  24  36 

9875 

J 
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XV. 


GREENWICH    MEAN 

TIME. 

LUNAR  DISTANCES. 

! 

8ter*fNan 
and 

• 

Noon. 

P.L. 
of 

HP*. 

P.L. 
of 

Vlh. 

P.L. 
of 

IX^- 

P.L. 

of 

Podtkm. 

DUL 

Dili. 

DUt 

DUL 

O        /          II 

O        1          N 

O        <          M 

o     1       u 

9 

Fomalhaut 

W. 

39  59  12 

asai 

41  38  19 

9546 

43  18  29 

9506 

44  59  34 

9470 

Aldebaran 

E. 

60  45  16 

9156 

58  55  46 

3163 

57    6    6 

9147 

55  16  19 

9ia 

Saturn 

E. 

96  56  17 

9090 

95     5     3 

9081 

93  13  35 

9078 

91  21  54 

S065 

Pollux 

E. 

104     7  12 

9om 

102  15  37 

9068 

100  23  49 

9050 

98  31  47 

9063 

10 

Mara 

W. 

102  42  12 

99H 

104  29  19 

9940 

106  16  33 

9346 

108    3  52 

99a 

a  Aquile 

W. 

82  57  27 

9864 

84  30  32 

9854 

86     3  50 

9847 

87  37  17 

9843 

Fomalhaut 

W. 

53  36  12 

9t88 

55  21  16 

9390 

57     6  46 

9804 

58  52  40 

9380 

a  Pegaai 

W. 

35  18  55 

8978 

36  47  32 

9689 

38  18    7 

9001 

39  50  24 

3881 

Jupiter 

W. 

22  32  25 

9006 

24  25  50 

9003 

26  19  21 

1900 

28  12  57 

1006 

Aldebaran 

E. 

46    6  32 

9ia 

44  16  39 

9147 

42  26  52 

9154 

40  37  15 

3168 

Saturn 

E. 

82    0  41 

90M 

80     8    0 

9081 

78  15  14 

9038 

76  22  23 

9035 

Pollux 

E. 

89     8  51 

9031 

87  15  49 

9017 

85  22  41 

9018 

83  29  27 

9010 

11 

a  Aquil« 

W. 

95  25  14 

98fl0 

96  58  37 

980O 

98  31  49 

9870 

100    4  47 

9B88 

Fomalhaut 

W. 

67  46  26 

3946 

69  33  45 

9919 

71  21  10 

9389 

73     ^  39 

9^286 

a  Pegaai 

W. 

47  61  19 

9609 

49  30  25 

3563 

61   10  12 

3585 

52  50  36 

9518 

Jupiter 

W. 

37  41  37 

1904 

39  35  20 

1906 

41  29    0 

1900 

43  22  36 

9003 

Saturn 

E. 

66  57  33 

9096 

65    4  37 

9037 

63  11  45 

9081 

61   18  59 

9016 

Pollux 

E. 

74    2  38 

9008 

72     9  16 

9010 

70  15  57 

9013 

68  22  42 

9016 

Regulus 

E. 

110  43  40 

9016 

108  50  29 

9016 

106  57  20 

9010 

105    4  15 

9099 

13 

Fomalhaut 

W. 

82    5  54 

•960 

83  53     7 

3356 

85  40     9 

9961 

87  27     1 

9973 

a  Pegaai 

W. 

61  18  55 

9447 

63     1  23 

3441 

64  43  59 

3487 

66  26  41 

9496 

Jupiter 

W. 

52  48  56 

9010 

54  41  44 

2037 

56  34  20 

9046 

58  26  43 

9065 

Saturn 

E. 

51  57  12 

900B 

50    5  24 

9078 

48  13  52 

3060 

46  22  36 

9101 

Pollux 

E. 

58  58    9 

90tt 

57     5  42 

9051 

55  13  27 

9050 

53  21  24 

9070 

Regulus 

E. 

95  40  26 

9048 

93  48    7 

9066 

91  56     0 

9064 

90    4     6 

9078 

13 

Fomalhaut 

W. 

96  17  44 

901 

98    9  59 

9S46 

99  47  52 

9803 

101  32  22 

3878 

a  Pegaai 

W. 

74  59  54 

94M 

76  42  14 

9400 

78  24  24 

9460 

80    6  21 

9480 

Jupiter 
a  Arietia 

W. 

67  44  45 

9110 

69  35  29 

9133 

71  25  54 

9180 

73  15  59 

9150     , 

W. 

31  38  51 

9974 

33  25  28 

9374 

35  12     6 

3374 

36  58  43 

9978 

Saturn 

E. 

37  11   16 

9n6 

35  22  11 

9104 

33  33  34 

9915 

31  45  2fl 

9987 

Pollux 

E. 

44     5    8 

9194 

42  14  46 

9197 

40  24  43 

9151 

38  35     1 

9165 

Regulus 

E. 

80  48  25 

9198 

78  58    9 

9U1 

77    8    3 

3155 

75  18  37 

9160 

14 

aPegasi 

W. 

88  31  56 

9647 

90  19    4 

9M4 

01  51  49 

9561 

93  31   10 

9000 

Jupiter 

w. 

82  20  46 

9937 

84     8  33 

9^)a 

85  55  56 

9360 

87  42  54 

9378 

a  Arietis 

w. 

45  49  40 

9190 

47  35  11 

99»3 

49  20  24 

3844 

51     5  19 

9866 

Aldebaran 

w. 

17  11     8 

9om 

18  41  30 

9881 

20  14  13 

3600 

21  48  41 

9741 

Pollux 

E. 

29  32    6 

9944 

27  44  44 

9961 

25  57  47 

3370 

24   11   17 

9tt7 

Regulus 

E. 

66  16    7 

9946 

64  28  48 

1969 

62  51  54 

9380 

60  55  25 

9307 

15 

Jupiter 
a  Arietis 

W. 

96  31  12 

9MB 

98  15  32 

9987 

99  59  26 

9406 

101  42  52 

9494 

w. 

59  44  41 

9496 

61  27  26 

9461 

63     9  48 

9460 

64  51  4^ 

9466 

Aldebaran 

w. 

89  54  40 

9696 

31  S3    4 

9618 

33  11  35 

9617 

34  50     7 

9630 

Regulus 

E. 

52    9  33 

9960 

50  95  43 

9400 

48  42  91 

9498 

46  59  20 

9448     , 

Sun 

E. 

137  18  12 

97n 

135  41  65 

9796 

134     6     5 

9756 

132  30  41 

9n6  1 

16 

Jupiter 
a  Arietis 

W. 

110  13  92 

9619 

HI  54    9 

9566 

113  34  29 

9666 

115   14  21 

i 
9675 

w. 

73  15  26 

9674 

74  54  56 

9601 

76  34     1 

9610 

7*4   12  4e 

9t» 

Aldebaran 

w. 

43     1     7 

9666 

44  38  43 

9680 

46   16     6 

9661 

47  53  10 

9604 

Regulus 

E. 

38  31  49 

9646 

36  51  42 

9667 

35  12     2 

9068 

33  32  51 



Spies 

E. 

92  28  32 

966T 

90  47  59 

96a 

89     7  5*J 

9666 

87  28  11 

9606 

XVI. 
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GREENWICH    MEAN 

TIME. 

LUNAB  DISTANCES. 

9 

8ter*»NaiiM 

P.L. 

P.L. 

P.L. 

P.L. 

and 
Podtfon. 

Midnight. 

of 
VUL 

xvt. 

of 
DilL 

xvmh. 

of 
Diff. 

xxi^. 

of 

Fomalhaut 

W. 

O        <          1, 

46  41  30 

9436 

O        1         M 

48  24  13 

9406 

0       1          1 

50     7  37 

9389 

O        1          H 

51  51  37 

3868 

Aldebaran 

E. 

53  26  26 

9141 

51  36  29 

9130 

49  46  30 

9130 

47  56  30 

9140 

Saturn 

E. 

89  30     1 

9W7 

87  37  56 

9060 

85  45  40 

9044 

83  53   15 

9039 

Pollux 

E. 

96  39  33 

9044 

94  47    8 

9087 

92  54  32 

9031 

91     1  46 

9095 

10 

Mars 

W. 

109  51   15 

9941 

111  38  41 

ftUX 

113  26     8 

9341 

115  13  35 

9941 

a  Aquilae 

W. 

89  10  51 

9839 

90  44  28 

9838 

92  18    6 

9840 

93  51  42 

9848 

Fomalhaut 

W. 

60  38  55 

9978 

62  25  27 

9967 

64   12  15 

9958 

65  59  16 

9969 

a  Pegaai 

W. 

41  24  12 

9700 

42  59  21 

9715 

44  35  41 

9669 

46  13     3 

9099 

Jupiter 

W. 

30     6  37 

1994 

32     0  20 

1993 

33  54     6 

1998 

35  47  52 

1903 

Aldebaran 

E. 

38  47  52 

9m 

36  58  45 

9188 

35  10    0 

9904 

33  21  39 

9991 

Saturn 

E. 

74  29  27 

9093 

72  36  29 

9093 

70  43  30 

9098 

68  50  31 

9098 

Pollux 

E. 

81  36     9 

9000 

79  42  48 

9008 

77  49  26 

9007 

75  56     2 

9007 

11 

a  Aquils 

W. 

101  37  28 

9008 

103     9  49 

9917 

104  41  46 

9988 

106  13  17 

9966 

Fomalhaut 

W. 

74  56  10 

9930 

76  43  41 

9339 

78  31   10 

9943 

80  18  35 

9946 

a  Pegasi 

W. 

54  31  31 

9494 

56  12  52 

9478 

57  54  36 

9466 

59  36  38 

3466 

Jupiter 

W. 

45  16     7 

9006 

47     9  32 

9011 

49    2  49 

9017 

50  55  57 

9098 

Saturn 

E. 

69  26  19 

9040 

57  33  47 

9046 

55  41  25 

9063 

53  49  13 

9000 

Pollux 

E. 

66  29  33 

9019 

64  36  29 

9095 

62  43  33 

9030 

60  50  46 

3087 

Regulua 

E. 

103  11   15 

9096 

101  18  21 

9030 

99  25  34 

9035 

97  32  55 

3049 

12 

'  Fomalhaut 

W. 

89  13  41 

9983 

91     0    6 

9999 

92  46  17 

9304 

94  32  10 

9817 

a  Pegasi 

W. 

68     9  25 

9436 

69  52     8 

9438 

71  34  49 

9441 

73  17  26 

3447 

Jupiter 

W. 

60  18  51 

9065 

62  10  44 

9075 

64     2  21 

9086 

65  53  42 

9098 

Saturn 

E. 

44  31  39 

9113 

42  41     0 

9127 

40  50  42 

9149 

39     0  47 

9168 

Pollux 

E. 

51  29  38 

9078 

49  38     5 

9088 

47  46  48 

9100 

45  55  49 

9119 

Regulus 

E. 

88  12  25 

9083 

86  21     0 

9094 

84  29  51 

9105 

82  38  59 

9116 

13 

Fomalhaut 

W. 

103  16  29 

9396 

105     0  10 

9415 

106  43  24 

9433 

108  26   11 

9453 

a  Pegasi 

W. 

81  48     3 

9491 

83  29  29 

9503 

85   10  38 

9517 

86  51  27 

9532 

Jupiter 

W. 

75     5  42 

9166 

76  55     1 

9180 

78  43  59 

9195 

80  32  34 

9-210 

a  Arietis 

W. 

38  45  15 

9983 

40  31  39 

9990 

42  17  53 

9-299 

44     3  54 

9300 

Saturn 

E. 

29  57  56 

9961 

28  10  59 

9988 

26  24  42 

9318 

24  39     9 

9348 

Pollux 

E. 

36  45  40 

9179 

34  56  41 

9195 

33     8     6 

9910 

31   19  54 

9997 

Regulus 

E. 

73  29  22 

9183 

71  40  29 

9198 

69  61  58 

9914 

68     3  51 

9999 

14 

a  Pegasi 

W. 

95  10     5 

9618 

96  48  35 

9639 

98  26  37 

9660 

100     4  11 

9661 

Jupiter 

W. 

89  29  26 

9996 

91   15  32 

9313 

93     1  12 

9339 

94  46  25 

9350 

a  Arietis 

W. 

52  49  54 

9379 

54  34     9 

9387 

56  18     2 

9403 

58     1  33 

9419 

Aldebaran 

W. 

23  24  27 

9698 

25     1   10 

9667 

26  38  34 

9646 

28  16  26 

9680 

Pollux 

E. 

22  25  13 

9317 

20  39  38 

9337 

18  54  32 

9357 

17     9  55 

9377 

Regulus 

E. 

59     9  21 

9815 

57  23  44 

9333 

55  38  33 

9359 

53  53  49 

9371 

15 

Jupiter 

W. 

103  25  52 

2U43 

105    8  25 

9469 

106  50  31 

9489 

108  32     9 

9500 

a  Arietis 

W. 

66  33  19 

9503 

68  14  28 

9591 

69  55  12 

9588 

71  35  32 

9657 

Aldebaran 

W. 

36  28  35 

9694 

38     6  58 

9630 

39  45  12 

9688 

41  23   16 

9647 

Regulus 

E. 

45  16  59 

9467 

43  34  59 

9487 

41  53  28 

9507 

40  12  24 

9597 

Sun 

E. 

130  55  42 

9796 

129  21     9 

9816 

127  47    2 

9836 

126  13  21 

9856 

16 

Jupiter 

W. 

116  53  53 

9504 

118  32  56 

9614 

120  11  32 

9639 

121  49  43 

3653 

a  Arietis 

W. 

79  50  58 

9646 

81  28  50 

9665 

83     6  17 

368-2 

84  43  21 

9701 

Aldebaran 

W. 

49  29  58 

9707 

61     6  29 

9721 

52  42  41 

9735 

54   18  35 

9748 

Regulus 

E. 

31  54     8 

9039 

30   15  53 

3851 

28  38     7 

9672 

27     0  50 

9694 

Spica 

E. 

85  48  56 

9604 

84   10     6 

26W 

82  31  41 

9640 

80  53  40 

9666 
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XVII, 


GREENWICH  MEAN  TIMF.. 

LUNAB  DISTANCES. 

^4 

8ter*iNaiM 

PL. 

P.L. 

P.L. 

P.L. 

1^ 

16 

Md 

Noon. 

of 

mk 

of 

Vlh. 

of 

ixn. 

of 

Pwitkm. 

Di£ 

DI8: 

DiiL 

hUL 

Sun 

E. 

O       1         « 

194  40    6 

9876 

O      1        n 

123    7  17 

9000 

O        1          II 

121  34  55 

9017 

O        1          W 

120    9  58 

9077 

17 

a  Arietia 

W. 

86  90    0 

9718 

87  56  16 

9786 

89  32     9 

9769 

91     7  40 

9780 

Aldebaran 

W. 

55  54  11 

978S 

57  29  27 

9777 

59     4  25 

9709 

60  39    4 

9808 

Satara 

W. 

19  46  52 

9840 

21  20  16 

98t3 

22  53  50 

9838 

94  27  29 

9838 

Spica 

E. 

79  16    4 

9876 

77  38  51 

900S 

76    2    2 

9710 

74  25  36 

9798 

Son 

E. 

119  99  95 

8034 

110  59  55 

8063 

109  30  48 

8079 

108    2    4 

8081 

18 

Aldebtran 

W. 

68  97  38 

9877 

70    0  96 

9601 

71  32  57 

9904 

73     5  11 

9917 

Saturn 

W. 

39  14  41 

9868 

33  47  41 

98n 

35  20  29 

9887 

36  53     5 

9898 

Pollux 

W. 

94  91  49 

9815 

95  55  51 

98» 

27  29  41 

9843 

29     3  13 

9867 

Spica 

E. 

66  98  56 

9808 

64  54  39 

98as 

63  20  41 

9888 

61  47    2 

9869 

Sun 

E. 

100  43  54 

S178 

99  17  19 

8198 

97  51     2 

8910 

96  25    5 

8996 

19 

Aldebann 

W. 

80  49  16 

9970 

89  19  55 

9880 

83  43  21 

8001 

85  13  32 

8019 

Saturn 

W. 

44  33     1 

9MA 

46    4  93 

9064 

47  35  83 

9088 

49    6  32 

9078 

Pollux 

W. 

36  46  37 

9090 

38  18  31 

90S1 

39  50  10 

9M8 

41  21  34 

9864 

Spica 

E. 

54     3  15 

9917 

59  31  18 

9080 

50  59  37 

9849 

49  28  11 

9»ftl    1 

Sun 

E. 

89  10  46 

9am 

87  55  31 

8810 

86  31  31 

88» 

85    7  46 

8838 

90 

Aldebaran 

W. 

99  41  18 

8080 

94  10  16 

8080 

95  39    4 

8076 

97    7  43 

8084 

Saturn 

W. 

56  38  41 

8014 

58     8  37 

8091 

59  38  24 

8097 

61     8    3 

8084 

Pollux 

W. 

48  55  95 

8001 

50  95  37 

8000 

51  55  39 

8817 

53  95  31 

8094 

Regulus 

W. 

19  36  54 

8188 

14    4  17 

8190 

15  39    2 

8110 

17    0    0 

8101. 

Spica 

E. 

41  54  18 

8001 

40  94     7 

8000 

38  54     6 

8018 

37  24  15 

8096 

Sun 

E. 

78  19  91 

8880 

76  49  51 

888B 

75  97  39 

8407 

74     5  23 

8416 

91 

Saturn 

W. 

68  34  99 

8000 

70    3  98 

8004 

71  39  22 

8086 

73     1  11 

8871 

Pollux 

W. 

60  69  47 

8088 

69  91  54 

8068 

63  50  55 

8083 

65  19  50 

8088 

Regius 

W. 

94  91   18 

8003 

95  49  37 

8008 

27  17  55 

8Q0S 

98  46  13 

8001   ; 

Spica 

E. 

99  57  10 

8087 

98  28     8 

808^1 

26  59  12 

8087 

95  30  92 

8071    1 

Sun 

E. 

67  16  46 

8448 

65  55  94 

8461 

64  34     8 

8460 

63  19  58 

8488    1 

99 

Saturn 

W. 

80  94  97 

8089 

81  59  59 

8089 

83  21  30 

8081 

84  50    0 

8884    , 

Pollux 

W. 

79  43  39 

8078 

74   19     8 

80B0 

75  40  42 

8081 

77    9  15 

8080    ' 

Rogulus 

w. 

36    7  30 

8006 

37  35  44 

8087 

39     3  57 

8806 

40  32  11 

8088    . 

Sun 

E. 

56  98  16 

8480 

55     7  29 

8481 

53  46  44 

8488 

59  96     1 

8486 

93 

Saturn 

W. 

99  19  33 

aoeo 

93  41     7 

8078 

95     9  43 

8077 

96  38  91 

8074 

Pollux 

w. 

84  39     4 

8078 

86    0  41 

wn 

87  99  19 

8074 

88  58     0 

8079    1 

Reguius 

w. 

47  53  37 

soeo 

49  22     0 

8087 

50  50  25 

8084 

52   18  54 

1 
8009 

Sun 

E. 

45  49  40 

8486 

44  29     0 

8486 

43     1   19 

8484 

41  40  37 

8488 

94 

Saturn 

W. 

104    9  90 

8080 

105  31   19 

8086 

107     0  22 

806^1 

108  99  31 

«>-l 

Pollux 

W. 

96  29  14 

80fl« 

97  51   17 

8063 

99  90  94 

8048 

100  49  37 

8oa  . 

Regulus 

W. 

50  42  13 

806A 

61    11     6 

8000 

69  40     4 

8066 

64     9     8 

soil   , 

Sun 

E. 

34  56  44 

8476 

33  35  52 

8473 

39  14  58 

8471 

30  54     1 

8471    1 

98 

Sun 

W. 

91  33  15 

8»6 

99  58  54 

8910 

24  24  52 

tm 

95  51     0 

8186 

Jupiter 

E. 

90  39     0 

9;99 

89     4  93 

9780 

87  99  39 

flBl 

85  54  46 

S779 

30 

Sun 

W. 

33     6  40 

8116 

34  34  30 

8106 

36     9  34 

mm 

37  30  60 

8008 

Fomalhaut 

K. 

61  30  45 

SOU 

50    9  17 

8003 

48  33  59 

8106 

47    5  55 

8118 

a  Pegasi 

E. 

73   12  41 

806. 

71  43  49 

8080 

70  14  51 

80M 

68  45  50 

8088 

Jupiter 

E. 

77  57  95 

9798 

76  91  92 

9719 

74  45    7 

9711 

73     8  49 

9»8    ! 

XVIII.  ]fOV£MB£!lt^    IBM. 


1^0 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

Ster^sName 

P  L. 

P.L. 

P.L. 

P.L. 

•ad 

Midnight. 

of 

XVh. 

of 

XVllli^ 

of 

XXP^ 

of 

- 

Podtton. 

DUL 

DUL 

TML 

Dur. 

16 

Sun 

E. 

118  31  96 

39^ 

O        1         h 

117    0  19 

am 

O        t         II 

115  99  37 

9996 

O        «          II 

113  59  19 

8015 

17 

a  Arietis 

W. 

99  49  48 

9768 

94  17  34 

9808 

95  51  58 

3818 

97  96    9 

3884 

Aldebano 

W. 

69  13  94 

3831 

63  47  95 

9886 

65  91     7 

9646 

66  54  39 

3868 

Saturn 

W. 

96     1     7 

3841 

97  34  49 

9846 

99    8  10 

9853 

30  41  30 

3600 

Spica 

E. 

79  49  33 

3744 

71  13  52 

3760 

69  38  39 

9777 

68    3  34 

9793 

Sun 

£. 

106  33  43 

SlOO 

105    5  44 

8136 

103  38    6 

8144 

109  10  50 

8161 

18 

Aldebaraa 

W. 

74  37    8 

3981 

76    8  48 

3943 

77  40  13 

9866 

79  11  99 

9987 

Saturn 

W. 

38  95  99 

3906 

39  57  41 

9815 

41  99  41 

9996 

43     1  97 

9986 

Pollux 

W. 

30  36  27 

2870 

39    9  94 

3883 

33  49    5 

9898 

35  14  99 

9909 

Spica 

E. 

60  13  42 

3866 

58  40  39 

3660 

57    7  65 

9898 

55  35  97 

3905 

Sun 

E. 

94  59  26 

8343 

93  34     6 

8365 

99    9    2 

8970 

90  44  16 

•984 

19 

Aldebaran 

W. 

86  43  30 

son 

88  13  15 

8033 

89  49  47 

8043 

91   19    8 

8061 

Saturn 

W. 

50  37  19 

398i 

59    7  54 

S990 

53  38  19 

3997 

55     8  35 

8006 

Pollux 

W. 

49  52  45 

3964 

44  23  43 

3973 

45  54  99 

3964 

47  95    9 

9993 

Spica 

E. 

47  56  58 

3963 

46  95  59 

9m 

44  55  13 

9963 

43  94  39 

9908 

Sun 

E. 

83  44  16 

S347 

89  90  59 

8366 

80  57  54 

8889 

79  35    9 

8879 

90 

Aldebaran 

W. 

98  36  12 

8091 

100    4  32 

8099 

101  39  43 

8105 

103    0  46 

8111 

Saturn 

W. 

69  37  34 

8039 

64     6  58 

8046 

65  36  \b 

8051 

67    6  25 

8096 

Pollux 

W. 

54  55  14 

80S1 

56  94  48 

8087 

57  54  15 

8043 

59  93  34 

8048 

Regulns 

W. 

18  98    8 

8096 

19  56  99 

8094 

91  94  39 

8003 

99  59  58 

8091 

Spica 

E. 

35  54  33 

8033 

34  25     0 

8089 

39  55  36 

8016 

31  96  90 

8051 

Sun 

E. 

79  43  23 

8433 

71  21  32 

8430 

69  59  49 

8487 

68  38  14 

8443 

SI 

Saturn 

W. 

74  29  56 

wn 

75  58  38 

8077 

77  97  16 

8078 

78  55  62 

8079 

PoHux 

W. 

66  48  41 

8009 

68  17  28 

8073 

69  46  12 

8074 

71   14  53 

8076 

Re^rulus 

w. 

30  14  30 

8096 

31  42  46 

8096 

33  11     1 

8096 

34  39  15 

8096 

Spica 

E. 

24     1  37 

8076 

29  39  58 

8079 

91     4  93 

8064 

19  35  54 

8069 

Sun 

E. 

61  51  53 

8408 

60  30  53 

8«71 

59    9  57 

8476 

67  49     5 

8478 

99 

Saturn 

W. 

86  18  99 

8088 

87  46  59 

8068 

89  15  29 

8063 

90  44     0 

8061 

Pollux 

W. 

78  37  49 

8081 

80    6  99 

8061 

81  34  55 

8080 

83     3  99 

8079 

Regulus 

W. 

49    0  95 

8006 

43  98  41 

8004 

44  56  58 

8093 

46  96  16 

8091 

Sum 

E. 

51    6  90 

8186 

49  44  40 

8486 

48  93  59 

8486 

47     3  19 

8487 

93 

Satnm 

W. 

98    7    9 

8073 

99  35  46 

8089 

101    4  33 

8066 

109  33  94 

8003 

Pollux 

W. 

90  26  44 

8009 

91  55  31 

8087 

93  94  91 

8084 

94  53  15 

8060 

Regulus 

W. 

53  47  95 

8078 

55  16     1 

8076 

56  44  40 

8073 

58  13  94 

8068 

Sum 

E. 

40  19  54 

8483 

38  59  10 

8480 

37  38  93 

8478 

36  17  34 

8477 

94 

Saturn 

W. 

109  58  44 

8048 

111  98     3 

8089 

119  57  97 

80U 

114  26  57 

8080 

Pollux 

W. 

109  18  56 

8089 

103  48  90 

8084 

105  17  60 

8080 

106  47  26 

8036 

Regulus 

W. 

65  38  18 

8047 

67    7  33 

8041 

68  36  65 

80B6 

70    6  93 

8081 

Sun 

E. 

99  33     5 

8469 

98  19    4 

8486 

96  51     4 

8497 

95  30     3 

8408 

99 

Sum 

W. 

97  17  41 

8166 

28  44  33 

8163 

30  11  40 

'  8140 

31  39    2 

8136 

Jupiter 

E. 

84  19  41 

3768 

89  44  95 

9766 

81     8  58 

9fr46 

79  33  18 

9736 

30 

Sum 

W. 

38  59  91 

8073 

40  98    4 

8060 

41  57    9 

8061 

'  43  26  12 

8069 

Fomatbaut 

E. 

45  38    7 

8138 

44  10  38 

8161 

49  43  30 

8178 

41  16  48 

8104 

aPegasi 

E. 

67  16  49 

8068 

65  47  48 

8060 

64  18  47 

8080 

62  49  50 

8068 

Jupiter 

E. 

71  39    9 

3699 

69  55  97 

3693 

68  18  37 

3661 

66  41  31 

3873 
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I. 


AT 

GREENWICH  APPARENT 

NOON. 

1 

THE  SUN'S 

Sldm.1 
Tim. 

OftlM 

BaofttfoBor 

t0b$ 

t 

i 

4 
1 

SmiMi- 
UDctor 
purine 

tb. 
MmM- 

tan. 

9mkrott$d 

for 
Iboor. 

•dd*dto 

Appannt 

Tim*, 

Apparent 

DULibr 
Ibonr. 

Jppmnni 

DULfor 
Ihoor. 

Siinl. 

Mod. 

1 

16  31  28.73 

10.814 

S.2I  54    2.8 

22.81 

1^ 

16.10 

70.33 

Vd  35.98 

0.957 

Tues. 

2 

16  35  48.65 

10.840 

22    2  58.2 

21.74 

16 

16.26 

70.42 

10  12.69 

0.984 

Wed. 

3 

16  40    9.17 

10.865 

22  11  27.9 

20.67 

16 

16.40 

70.50 

9  48.79 

1.008 

Thur. 

4 

16  44  30.25 

10.888 

22  19  81.7 

19.60 

16 

16»5 

70.58 

9  24.33 

1.081 

Fri. 

5 

16  48  51.88 

10.910 

22  27    9.5 

18.51 

16 

16.67 

70.67 

8  59.33 

1.054 

Sat 

6 

16  53  14.03 

10.930 

22  84  20.8 

17.42 

16 

16.80 

70.74 

8  83.82 

1.074 

Sun. 

7 

16  57  36.67 

10.930 

22  41     5.7 

16.81 

16 

16.94 

70.81 

8    7.81 

1.095 

Mon. 

8 

17     1  59.76 

10.969 

22  47  23.9 

15.19 

16 

17.06 

70.87 

7  41.86 

1.113 

Tues. 

9 

17    6  23.28 

10.987 

22  53  15.1 

14.05 

16 

17.18 

70.92 

7  14.47 

1.180 

Wed. 

10 

17  10  47.23 

11.004 

22  68  89.2 

12.91 

16 

17.28 

70.97 

6  47.15 

1.146 

Thur. 

11 

17  15  11.60 

11.019 

23    3  35.9 

11.78 

16 

17.39 

71.02 

6  19.43 

1.162 

Fri. 

12 

17  19  36.31 

11.034 

23    8    5.2 

10.64 

16 

17.49 

71.07 

5  51.36 

1.177 

Sat 

13 

17  24     1.34 

11.048 

23  12    7.1 

9.49 

16 

17.59 

71.11 

5  22.96 

1.190 

Sun. 

14 

17  28  26.69 

11.060 

23  15  41.3 

8.84 

16 

17.68 

71.15 

4  54.23 

1.201 

Mon. 

15 

17  32  52.34 

11.071 

23  18  47.6 

7.17 

16 

17.75 

71.20 

4  25.21 

1.212 

Tues. 

16 

17  87  18.21 

11.079 

23  21  25.9 

6.00 

16 

17.83 

71.23 

8  55.98 

1.228 

Wed. 

17 

17  41  44.30 

11.086 

23  23  86.2 

4.84 

16 

17.90 

71.26 

8  26.53 

1.282 

Thur. 

18 

17  46  10.59 

11.098 

28  25  18.5 

8.67 

16 

17.97 

71.28 

2  56.88 

1.289 

Fri. 

19 

17  60  87.03 

11.099 

23  26  32.6 

2.48 

16  18.03 

71.30 

2  27.08 

1.844 

Sat 

20 

17  55    3.62 

11.104 

23  27  18.4 

1.29 

16 

18.07 

71.30 

1  57.14 

1.249 

Sun. 

21 

17  59  80.27 

11.108 

23  27  35.8 

0.12 

16 

18.12 

71.31 

1  27.12 

1.258 

Mon. 

22 

18    8  56.99 

11.109 

23  27  24.9 

1.04 

16 

18.17 

71.31 

0  57.05 

1.255 

Tues. 
Wed. 

23 
24 

18    8  23.71 
18  12  50.42 

11.108 
11.106 

23  26  45.7 
23  25  38.1 

2.82 

8.40 

16 
16 

18.21 
18.24 

71.31 
71.29 

0  26.97 

1.255 
1.254 

6    3.16 

Thur. 

25 

18  17  17.07 

11.108 

28  24    2.2 

4.57 

16 

18.27 

71.28 

0  83.09 

1.251 

Fri. 

26 

18  21  43.62 

11.099 

23  21  57.9 

5.75 

16 

18.30 

71.27 

1     2.98 

1.248 

Sat 

27 

18  26  10.02 

11.098 

23  19  25.4 

6.93 

16 

18.33 

71.25 

1  32.72 

1.286 

Sun. 

28 

18  30  86.24 

11.086 

23  16  24.8 

8.11 

16 

18.35 

71.23 

2    2.36 

1.227 

Mon. 

29 

18  85    2.25 

11.075 

28  12  56.3 

9.27 

16 

18.87 

71.19 

2  81.73 

1.216 

Tues. 

30 

18  89  28.02 

11.068 

23    8  59.7 

10.48 

16 

18.38 

71.16 

8    0.86 

1.204 

Wed. 

31 

18  43  53.47 

11.050 

28    4  85.3 

11.58 

16 

18.38 

71.11 

8  29.68 

1.192 

Thur. 

32 

18  48  16.59 

11.085 

S.22  59  43.2 

12.78 

16 

18.38 

71.07 

8  58.16 

1.178 

Ron.-JbMT1iM<irUM 

n^m^tMmw^ 

rtar  |MMli«  mfty  b*  ft) 

QBdbjri 

nbtm 

etfnc  OlU  ftoa  <bt 

aUvwlTlB*.                1 
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AT  GREENWICH  MEAN 

NOON. 

1 

i 

1  ^ 

i 

THE  SUN'S 

Bao.llo.of 

Tim., 

toht 

addedUt 

DUL 

for 

Ihoor. 

BIdMMl 

TImo. 

twbtntttu 
/ram 
Mean 

21WM. 

Bli^t  AMouion. 

DUtfor 
Ihoor. 

DeeUnatioa 

WLtw 
Ihour. 

Mon. 

Tues.- 

Wed. 

1 

2 
3 

16  31  30.65 
16  35  50.50 
16  40  10.95 

10.814 
10.840 
10.865 

S.21  54    7.0 
22    3    2.0 
22  11  31.4 

22.81 
21.74 
20.67 

To  35.83 

10  12.54 

9  48.65 

I. 

0.957 
0.984 
1.008 

h.     m.     •. 

16  42    6.48 
16  46    3.04 
16  49  59.60 

Thar. 
Fri. 

Sat 

4 
5 
6 

16  44  31.96 
16  46  53.52 
16  53  15.59 

10.888 
10.910 
10.980 

22  19  34.9 
22  27  12.4 
22  84  28.5 

19.60 
18.51 
17.42 

9  24.19 
8  59.19 
8  33.68 

1.064 
1.074 

16  53  56.15 

16  57  52.71 

17  1  49.27 

Sum. 
Moo. 

Tues. 

7 
8 
9 

16  57  38.15 

17  2     1.16 
17    6  24.60 

10.060 
10.969 
10.987 

22  41     8.1 
22  47  26.0 
22  53  16.9 

16.81 
15.19 
14.05 

8    7.68 
7  41.23 
7  14.35 

1.095 
1.118 
1.180 

17    5  45.83 
17    9  42.39 
17  13  38.95 

Wed. 
Thur. 
Fri. 

10 
11 
12 

17  10  48.47 
17  16  12.74 
17  19  37.86 

11.004 
11.019 
11.084 

22  58  40.8 

23  3  37.3 
23    8    6.4 

12.91 
11.78 
10.64 

6  47.04 
6  19.32 
5  51.26 

1.146 
1.162 
1.177 

17  17  35.51 
17  21  32.06 
17  25  28.62 

Sat 
Sum. 
Mon. 

13 
14 
15 

17  24    2.31 
17  28  27.59 
17  32  53J6 

11.048 
11.060 
11.071 

23  12    8.1 
23  15  42.1 
23  18  46.2 

9.49 
8.84 
7.17 

5  22.87 
4  54.15 
4  25.14 

1.190 
1.201 
1.212 

17  29  25.18 
17  33  21.74 
17  37  18.30 

Tues. 
Wed. 
Thur. 

16 
17 
18 

17  37  18.94 
17  41  44.94 
17  46  11.14 

11.079 
11.086 
11.098 

23  21  26.4 
23  23  36.6 
23  25  18.8 

6.00 
4.84 
8.67 

3  55.92 
8  26.48 
2  56.84 

1.228 
1.282 
1.289 

17  41  14.86 
17  45  11.42 
17  49    7.98 

Fri. 
Sat 
Sum. 

19 
20 
21 

17  50  37.49 
17  55    3.98 
17  59  30.54 

11.099 
11.104 
11.108 

23  26  32.8 
23  27  18.5 
23  27  35.9 

2.48 
1.29 
0.12 

2  27.05 
1  57.12 
1  27.11 

1.244 
1.249 
1.258 

17  53    4.54 

17  57     1.10 

18  0  57.65 

Mon. 
Tues. 
Wed. 

22 
23 
24 

18    3  57.16 
18    8  23.79 
18  12  50.41 

11.109 
11.108 
11.106 

23  27  25.0 
23  26  45.7 
23  25  38.1 

1.04 
2.22 
8.40 

0  57.05 
0  26.98 

1.256 
1.255 
1.254 

18    4  54.21 
18    8  50.77 
18  12  47.33 

6   i.ofe 

Thur. 

Fri. 

Sat 

25 
26 
27 

18  17  16.97 
18  21  43.43 
18  26    9.74 

11.103 
11.099 
11.093 

23  24    2.2 
23  21  58.0 
23  19  25.6 

4.57 

•  5.75 

6.98 

0  33.08 

1  2.98 
1  32.73 

1.251 
1.248 
i.286 

18  16  43.89 
18  20  40.45 
18  24  37.01 

Sum. 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

18  30  35.87 
18  35     1.79 
18  39  27.47 
18  43  52.85 

11.085 
11.075 
11.063 
11.060 

23  16  25.1 
23  12  56.6 
23    9    0.1 
23    4  35.7 

8.11 

9.27 

•10.48 

11.58 

2    2.30 

2  31.66 

3  0.78 
3  29.59 

1.227 
1.216 
1.204 
1.192 

18  28  33.57 
18  32  30.13 
18  86  26.69 
18  40  23.24 

Thur. 

32 

18  48  17.90 

11.085 

S.22  59  43.7 

12.78 

3  58.08 

1.178 

18  44  19.80 

Ho 

u  Nook  maj  bt  anoaMd  the 

■me  M  thaft  for 

Appuent 

Noon. 

26 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 
i 

of  th« 
BMUtuYeetOT 

OfttM 

luth. 

IMff.fbr 
Ihoar. 

ItaiiTfaiM 

of 
BklHMlQh. 

Jhu  LONQITUDB. 

DUr.  ftir 
Ibour. 

LATIIUUB. 

I 

X' 

32  36.0 

33  29.9 

34  24.5 

1 

2 
3 

336 
337 
338 

249  3^  17.5 

250  34  11.6 

251  35    6.4 

162.23 
162.26 
162.30 

0.32 
0.25 

9.9936861 
.9936195 
.9935544 

28.0 
27.8 
26.5 

h.     m.     ■. 

7  16  41.79 
7  12  45.86 
7    8  49.96 

4 
5 

6 

339 
340 
341 

252  36     1.9 

253  36  58.2 

254  37  55.2 

35  19.8 
86  15.9 
37  12.7 

162.88 
162.86 
162.89 

0.15 
—0.02 
-hO.ll 

.9934912 
.9934298 
.9933705 

25.7 
24.9 
24.2 

7    4  54.05 
7    0  58.14 
6  57    2.22 

-7 
8 
9 

342 
343 
344 

255  38  52.8 

256  39  51.0 

257  40  49.9 

88  10.1 

89  8.2 
40    6.9 

162.41 
162.44 
162.46 

0.24 
0.36 
0.48 

.9933135 
.9932587 
.9932065 

28.1 
22.0 
21.0 

6  53    6.31 
6  49  10.39 
6  45  14.48 

10 
11 
12 

345 
346 
347 

258  41  49.6 

259  42  50.0 

260  43  51.0 

41  6.4 

42  6.6 

43  7.4 

162.49 
168.62. 
162.66 

0.59 
0.67 
0.73 

.9931570 
.9931102 
.9930658 

20.0 
18.0 
17.8 

6  41  18.57 
6  37  22.66 
6  33  26.75 

13 
14 
15 

348 
349 
350 

261  44  52.7 

262  45  55.3 

263  46  58.7 

44  8.9 

45  11.3 

46  14.5 

168.69 
162.62 
162.66 

0.75 
0.74 
0.71 

.9930243 
.9929856 
.9929494 

16.8 
15.7 
14.6 

6  29  30.83 
6  25  34.92 
6  21  39.01 

16 
17 
18 

351 
352 
353 

264  48    2.7 

265  49    7.6 

266  50  13.4 

47  18.3 

48  23.0 

49  28.6 

162.69 
162.72 
162.76 

0.63 
0.54 
0.44 

.9929159 
.9928848 
.9928563 

18.5 
12.5 
11.5 

6  17  43.09 
6  13  47.17 
6    9  51.27 

19 
20 
21 

354 
355 
356 

267  51  20.0 

268  52  27.4 

269  53  35.5 

50  35.0 

51  42.2 

52  50.1 

162.80 
162.83 
162.86 

0.31 

0.18 

-hO.OS 

.9928301 
.9928062 
.9927845 

10.6 
9.6 

8.7 

6    5  55.35 
6     1  59.43 
5  58    3.53 

22 
23 
24 

357 
358 
359 

270  54  44.3 

271  55  53.6 

272  57     3.5 

53  58.7 

55  7.8 

56  17.5 

162.87 
162.89 
162.91 

—0.07 
0.20 
0.29 

.9927647 
.9927467 
.9927305 

7.8 
7.1 
6.4 

5  54    7.62 
5  50  11.70 
5  46  15.79 

25 
26 
27 

360 
361 
362 

273  58  13.7 

274  59  24.3 

275  60  35.1 

57  27.5 

58  37.9 

59  48.5 

162.98 
162.94 
162.94 

0.36 
0.41 
0.43 

.9927161 
.9927033 
.9926921 

5.7 
4.8 
4.2 

5  42  19.88 
5  38  23.96 
5  34  28.05 

28 
29 
30 

363 
364 
365 

277  1  46.1 

278  2  57.2 

279  4    8.2 

0  59.3 

2  10.2 

3  21.0 

162.94 
162.94 
162.94 

0.41 
0.38 
0.30 

.9926827 
.9926750 
.9926690 

8.5 

2.8 
2.1 

5  SO  32.13 
5  26  36.22 
5  22  40.31 

31 
32 

866 
367 

280  5  19.0 

281  6  29.6 

4  31.6 

5  42.0 

162.94 

0.21 
—0.09 

.9926647 
9.9926625 

1.4 

0.7 

5  18  44.40 
5  14  4a49 

Kan.— >.  tmmii 

all  to  lb*  »iw  aqnlMS  of 

lbtdAto,x' 

to  Ibt  «««•  •qoli 

MHioCJta 

uOd. 
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GREENWICH 

MEAN  TIME. 

THE 

MOON^S 

1 

RlMTDTAMirrKIL 

HORIZONTAL  PARALLAX. 

IfERIDIAN  PASSAGE. 

% 

s 

AGS. 

Vwm. 

mdnlght. 

No<«. 

mutot 

Ihour. 

Midnight. 

DilLfor 
Ihoar. 

DifLfbr 
Ihour. 

1 

15  29.4 

15  33.7 

56  44.2 

+1.81 

57    0.3 

+1.84 

h.     m. 

3  13.6 

m. 
2.28 

3.8 

2 

15  38.1 

15  42.6 

57  16.7 

1.37 

57  33.3 

1.40 

4    7.1 

2.18 

4.8 

3 

15  47.2 

15  51.9 

57  50.2 

1.43 

58    7.4 

1.45 

4  58.3 

2.07 

5.8 

4 

15  66.7 

16     1.4 

58  24.7 

1.44 

58  41.9 

1.42 

5  47.2 

1.98 

6.8 

5 

16    6.0 

16  10.5 

58  58.7 

1.38 

59  14.9 

1.82 

6  34.7 

1.95 

7.8 

6 

16  14.7 

16  18.5 

59  30.2 

1.23 

59  44.2 

1.11 

7  22.3 

1.98 

8.8 

7 

16  21.8 

16  24.5 

59  56.4 

0.95 

60    6.4 

0.75 

8  11.3 

2.08 

9.8 

8 

16  26.5 

16  27.7 

60  13.8 

+0.51 

60  18.3 

+0.24 

9    3.1 

2.28 

10.8 

9 

16  28.1 

16  27.5 

60  19.6 

-0.05 

60  17.5 

-0.84 

9  58.9 

2.48 

11.8 

10 

16  25.9 

16  23.3 

60  11.7 

0.63 

60    2.4 

0.92 

10  58.9 

2.62 

12.8 

11 

16  19.8 

16  15.5 

59  49.6 

1.19 

59  33.8 

1.44 

12     1.9 

2.70 

13.8 

12 

16  10.5 

16    4.8 

59  15.2 

1.66 

58  54.1 

1.84 

13    5.3 

2.62 

14.8 

13 

15  58.5 

15  51.8 

58  31.0 

1.97 

58    d.5 

2.05 

14    5.9 

2.43 

15.8 

14 

15  44.9 

15  38.0 

57  41.3 

2.09 

57  16.0 

2.10 

15     1.7 

2.20 

16.8 

15 

15  31.2 

15  24.6 

56  51.0 

2.07 

56  26.7 

2.00 

15  52.2 

1.98 

17.8 

16 

15  18.3 

15  12.4 

56    8.5 

1.90 

55  41.8 

1.76 

16  37.9 

1.80 

18.8 

17 

15    7.0 

15    2.2 

55  22.0 

1.58 

55    4.4 

1.88 

17  20.0 

1.68 

19.8 

16 

14  58.0 

14  54.5 

54  49.0 

1.17 

54  36.0 

0.96 

17  59.8 

1.61 

20.8 

19 

14  51.7 

14  49.6 

54  25.7 

0.73 

54  18.0 

0.51 

18  38.7 

1.60 

21.8 

20 

14  48.2 

14  47.5 

54  13.0 

-0.30 

54  10.6 

-0.10 

19  18.0 

1.66 

22.8 

21 

14  47.5 

14  48.2 

54  10.6 

+0.10 

54  12.9 

+0.30 

19  58.9 

1.74 

23.8 

22 

14  49.5 

14  51.4 

54  17.6 

0.50 

54  24.6 

0.68 

20  42.3 

1.86 

24.8 

23 

14  53.8 

14  56.7 

54  33.6 

0.84 

54  44.3 

0.98 

21  29.0 

2.03 

25.8 

24 

15    0.0 

15    3.6 

54  56.5 

1.09 

55    9.9 

1.18 

22  19.6 

2.21 

26.8 

25 

15    7.5 

15  11.7 

55  24.4 

-  1.26 

55  39.7 

1.80 

23  13.8 

2.85 

27.8 

26 

15  16.1 

15  20.6 

55  55.6 

1.34 

56  11.9 

1.37 

6' 

28.8 

27 

15  25.1 

15  29.5 

56  28.3 

1.38 

56  44.6 

1.36 

0  10.3 

2.40 

0.1 

28 

15  33.8 

15  38.0 

57    0.5 

1.31 

57  15.9 

1.26 

1     7.1 

2.36 

1.1 

29 

15  42.0 

15  45.8 

57  30.7 

1.20 

57  44.8 

1.14 

2    2.4 

2.26 

2.1 

30 

15  49.4 

15  52.8 

57  58.1 

1.07 

58  10.5 

1.00 

2  55.1 

2.13 

3.1 

31 

15  56.0 

15  58.9 

58  22.0 

0.98 

58  32.6 

0.85 

3  45.1 

2.02 

4.1 

32 

16     1.5 

16    3.9 

58  42.3 

+0.77 

58  51.1 

+0.69 

4  32.9 

1.94 

5.1 

204 


DECEMBER,    1856* 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  ABOMuloa. 


DIff. 
for  1  m. 


Deollnatlon. 


DilL 
Ibrlm. 


Hoar. 


Right  ABoeadon. 


Diff. 
forlm. 


0 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

U 

15 

16 

17 

18 

19 

80 

21 

89 

33 


0 

1 

3 

3 

4 

6 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

31 

22 

33 

34 


MONDAY  1. 


WEDNESDAY  8. 


h. 
19 
19 
19 
19 
19 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
SO 


30 
30 
30 
30 
30 
30 
30 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
21 
21 
31 


48  32.97 

50  55.04 

53  16.93 

55  38.65 

58  0.18 

0  31.54 

3  48.73 

5  3.73 

7  34.53 

9  45.11 

13  5.50 

14  35.69 
16  45.66 
19  5.44 
31  35.00 
33  44.33 

36  3.44 

38  33.31 
30  40.96 
33  59.38 
35  17.56 

37  35.51 

39  53.34 
43  10.73 


■. 

3.8aD8 
9.3064 
9J685 
3.8006 
9.Sffn 
9.8548 
9.8517 
9.8484 
9.8450 
9.8416 
9.8889 
9.3848 
9.8814 
9.8979 
9.8049 
9.8W4 
9.8106 
9^198 
9.8080 
9.8061 
9^19 
1^9078 
9.9984 
9.9806 


S.36 

36 
35 
35 
36 
35 
35 
35 
35 
35 
35 
34 
34 
34 
34 
84 
34 
34 
S3 
33 
S3 
33 
33 
S.83 


TUESDAY  9. 


S.3S 
99 
38 
33 
33 
38 
81 
31 
31 
31 
31 
31 
30 
80 
30 
30 
30 
19 
19 
19 
19 
19 
18 
18 

S.18 


44  37.98 

9.9887 

46  45.01 

t.9810 

49     1.81 

9.9781 

51  18.38 

9.9749 

53  34.71 

9.3708 

55  50.80 

9.9068 

58    6.65 

9.9698 

0  33.37 

9.9064 

3  37.66 

9.9546 

4  53.83 

9.9806 

7    7.74 

9.9466 

9  33.41 

9.9496 

11  36.83 

9.3884 

13  51.00 

9.9844 

16    4.95 

9.9806 

18  18.67 

9.9968 

30  33.16 

9.9998 

33  45.41 

9.9188 

34  58.48 

9.9140 

37  11.30 

9.9111 

39  33.75 

9.9079 

31  36.07 

9.9088 

33  48.16 

9.1906 

36     0.03 

9.1968 

38  11.67 

9.1999 

13  31.0 

5  49.8 
59  9.6 

52  20.5 
45  22.4 
38  15.5 
30  59.7 
23  35.2 
16  2.0 

8  20.3 

0  30.0 

53  31.3 
44  33.4 

36  7.3 

37  43.9 
19  10.3 
10  39.0 

1  39.6 
53  48.0 
43  36.4 

34  38.6 

35  0.8 
15  30.9 

6  63.8 


56  7.6 
46  14.8 
36  13.1 

36  4.3 
15  47.8 

5  33.9 
54  58.4 
44  13.5 
33  87.3 
33  33.7 
11  33.9 

0  34.9 

49  9.7 

37  47.4 

36  18.3 

14  48.3 
3  59.3 

51  9.7 
39  13.4 

37  10.4 

15  0.7 
3  44.4 

50  81.7 
37  53.6 
35  17.3 


6.598 
6.748 
6.808 
74)47 
7.104 
7.889 
7.484 
7.098 
7.779 
7.915 
8450 
8.909 
8.843 
8.481 
8.690 
8.768 
8.806 
04)81 
9<166 
0.303 
0.487 


0.896 

0 

0.987 

1 

10.086 

8 

10.915 

3 

10.849 

4 

10.467 

5 

10.661 

6 

10.714 

7 

10.886 

8 

10.957 

9 

114m 

10 

11.197 

11 

11.816 

18 

11.488 

13 

11.548 

14 

114)09 

15 

11.775 

16 

11.888 

17 

194)00 

18 

19.111 

19 

19.991 

30 

19.899 

31 

19.430 

33 

19.541 

33 

19.645 

34 

h.  m. 
31  38 
21  40 
21  42 
81  44 
31  46 
31  49 
81  51 
31  53 
31  55 

31  57 
21  59 
33  2 
83  4 
33  6 

32  8 

33  10 
33  13 
S3  14 
83  17 
33  19 
S3  81 
83  33 
33  35 
33  37 


f. 

a. 

11.67 

9.1099 

33.09 

9.1889 

34.39 

9.1848 

45.37 

9.1811 

56.03 

9.1770 

6.58 

9.1741 

16.93 

9.1706 

37.06 

9.1971 

36.98 

9.1687 

46.71 

9.1608 

56.33 

9.1570 

5.55 

9.1537 

14.68 

3.1604 

33.61 

9.1479 

33.35 

9.1440 

40.90 

9.1400 

49.37 

9.1878 

57.46 

9.1349 

5.48 

9.1891 

13.33 

9.1999 

30.99 

9'1964 

88.50 

9'19S7 

35.83 

9.1900 

43.03 

9.1184 

.18  35  17.8 
18  18  35.6 
17  59  47.8 
17  46  53.9 
17  33  53.9 
17  30  48.0 
17  7  36.1 
16  54  18.4 
16  40  55.0 
16  37  35.9 
16  13  51.3 
16  0  11.0 
15  46  35.4 
15  33  34.3 
15  18  37.9 
15  4  36.3 
14  50  39.3 
14  36  17.4 
14  88  0  4 
14  7  38.4 
13  53  11.5 
13  38  39.8 
13  34  3.3 

.13  9  33.0 


THUBSDAY  4. 


33  39 
83  31 
93  34 
83  36 
23  38 
33  40 
38  43 
38  44 
33  46 
33  48 
33  50 
33  53 
33  55 
38  57 
33  59 


33 
33 
33 
33 
33 


33  11 
33  13 
33  15 
23  17 
23  20 


50.05 

9.1159 

56.94 

9.1184 

3.67 

9.1110 

10.27 

9.1086 

16.72 

9.1064 

33.04 

9.1049 

39.33 

9.1090 

35.30 

3.9000 

41.34 

9X981 

47.07 

94)069 

58.80 

94)044 

58.41 

94)096 

393 

94)000 

9.33 

941604 

14.66 

94)870 

19.89 

94)864 

35.04 

94)860 

30.10 

94)887 

35.09 

94)895 

40.03 

94)818 

44.87 

94)809 

49.67 

94)709 

54.41 

94)788 

59.10 

94)775 

3.74 

941797 

.13  54  36.3 

18  39  45.8 

18  34  51.0 

18  9  51.8 

11  54  48.3 

II  39  40.6 

11  84  38.6 

11  9  18.6 

10  68  58.6 

10  38  88.6 

10  83  0.6 

10  7  38.9 

9  51  53.5 

9  36  14.5 

9  30  31.9 

9  4  45.8 

8  48  56.3 

8  33  3.4 

8  17  7.3 

8  1  7.9 

7  45  6.4 

7  38  59.9 

7  18  51.4 

7  6  40.1 

.  6  40  86.9 
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GREENWICH    MEAN   TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

DUL 
forlm. 

u.^ 

forlm. 

Hoar. 

Bight  AMDilOB. 

forlm. 

DIff. 
forlm. 

Fl 

imAY 

5. 

SUNDAY 

7. 

h.    m.    ■. 

■. 

O        1        II 

« 

h.    m.    •. 

■. 

O        1        « 

• 

e 

23  20    3.74 

Mm 

S.  6  40  25.9 

16.961 

0 

1    0  41.07 

9.1608 

N.  6  46  44.3 

16414 

1 

23  23    8.34 

94n63 

6  24    9.1 

16.S06 

1 

1    2  50.25 

9.1M8 

7    3  32.0 

10.788 

d 

23  24  12.93 

9Un69 

6    7  49.6 

16.861 

2 

1     4  50.67 

9.1088 

7  30  18.0 

10.760 

3 

23  26  17.48 

3.0756 

5  51  27.6 

16.804 

3 

1     7    9.33 

9.1638 

7  37    3.3 

16.780 

4 

23  28  22.01 

%inM 

5  35    3.1 

16.484 

4 

1     9  19  23 

9.1008 

7  63  44.8 

16499 

6 

23  30  26.53 

34^749 

5  18  36.5 

16.474 

6 

1  11  29.38 

9.1710 

8  10  35.3 

10466 

6 

33  33  31.01 

%mAi 

.    5    2    7.4 

16.613 

6 

1  13  39.77 

9.1769 

8  37    3.8 

16439 

7 

93  34  35.50 

9Un47 

4  45  35.9 

16.649 

7 

1  15  60.43 

9.1796 

8  43  40.0 

16401 

8 

23  86  39.99 

9.0746 

4  29    2.3 

16.684 

8 

1  18     1.36 

9.1840 

0    0  13.9 

16469 

9 

23  38  44.48 

M148 

4  12  26.8 

16.018 

9 

1  20  12.65 

9.1886 

9  16  45.4 

16410 

10 

23  40  48.98 

un49 

3  55  49.0 

16.661 

10 

1  22  24.01 

9.1933 

9  33  14.4 

16470 

11 

23  42  53.49 

34700 

3  39    9.4 

16.683 

11 

1  24  35.76 

9.1979 

9  49  40.9 

10436 

13 

23  44  68.00 

34nA-2 

3  23  27.9 

16.711 

12 

1  26  47.79 

9.3037 

10    6     4.8 

16479 

13 

93  47    2.54 

9.0768 

3    5  44.8 

16.760 

13 

1  99    0.11 

9.9076 

10  33  35.7 

10480 

14 

23  49    7.13 

94n66 

2  48  59.9 

16.707 

14 

1  31  12.72 

9.9131 

10  38  43.6 

10.980 

15 

23  51  11.74 

94T73 

2  32  13.4 

16.794 

16 

1  33  25.63 

9.3176 

10  54  58.5 

10.339 

16 

23  53  16.40 

94)780 

2  15  25.4 

16.819 

16 

1  35  38.85 

9.3937 

11   11  10.3 

10.170 

17 

23  55  21.11 

94^88 

1  58  35.9 

16.813 

17 

1  37  52.39 

9.9379 

11  37  18.8 

10.131 

18 

23  57  25.88 

94)798 

1  41  44.9 

16.866 

18 

1  40    6.23 

9.9331 

11  43  34.0 

104)04 

19 

23  59  30.72 

94)806 

1  24  52.8 

16.886 

19 

1  42  20.39 

9.3886 

11  59  35.6 

104)06 

20 

0     1  35.61 

94>817 

1     7  59.5 

10.603 

20 

1  44  34.88 

9.9441 

13  15  33.6 

16444 

91 

0    3  40.56 

94)828 
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18.159 

16 

8  39  46.30 

3.9909 

23  10  46.6 

9.604 

16 

10  20  30.68 

1.9866 

13  50  43.2 

18.196 

17 

8  42    3.45 

3.9818 

23     1     7.6 

9.706 

17 

10  22  35.67 

1.0803 

13  37  30.5 

18.988 

18 

8  44  20.11 

33734 

22  51  21.9 

9.817 

18 

10  24  31.32 

1.9346 

13  24  15.3 

18.978 

19 

8  46  36.25 

3.9649 

22  41  29.7 

0.995 

19 

10  26  26.64 

1.9190 

13  10  57.7 

18.816 

20 

8  48  51.88 

3.9565 

22  31  31.0 

104)98 

20 

10  28  21.62 

1.9184 

12  57  37.7 

18.866 

21 

8  51     7.01 

3.3481 

22  21  26.2 

10.189 

21 

10  30  16.27 

1.9061 

12  44  15.3 

18.897 

22 

8  53  21.64 

3.9398 

22  11  15.0 

10.386 

22 

10  32  10.61 

1«)99 

12  30  50.7 

18.485 

23 

8  55  35.78 

3.3315 

22    0  57.7 

10.889 

23 

10  34    4.64 

i.8on 

12  17  24.0 

18X71 

24 

8  57  49.50 

3.9939 

N.21  50  34.4 

10.439 

24 

10  35  58.35 

1.8097 

N.12    3  55.0 

18.607. 

208 


DECEMBER,    1856. 


IX. 


GREENWICH    MEAN    TIME. 

'       THB  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

How. 

Bight  AMendon. 

DUL 
telm. 

DwKMlkB. 

DUL 
forlm. 

Hour. 

Bight  AMDilOB. 

am. 

forlm. 

DwKMlkB. 

IHS. 

WEDNESDAY   17. 

FRIDAY 

19- 

h.    m.    •. 

1. 

O         1         If 

u 

h.    m.    •. 

1. 

O        1        « 

tt 

0 

10  35  58.35 

I.8W7 

N.19    3  55.0 

10.607 

0 

19    9  39.89 

1.7409 

N.  0  59  99.4 

14.180 

1 

10  37  51.76 

1.88T7 

11  50  23.9 

18.64] 

1 

19    4  17.62 

1.7468 

0  38  11.7 

M.ie9 

9 

10  39  44.88 

1.8817 

11  36  50.8 

10.073 

9 

12    6    9.37 

1.7460 

0  94     1.9 

14.178 

3 

10  41  37.70 

IJBm 

11  93  15.8 

10.000 

3 

19    7  47.06 

1.7440 

N.  0    9  51,1 

14.178 

4 

10  ^3  30.23 

IJB19 

11     9  38.9 

10.000 

4 

19    9  31.71 

1.74S7 

S.  0    4  1B.7 

14.107 

6 

10  45  22.47 

ijum 

10  56    0.1 

lOJOO 

5 

19  11  i6.31 

1.7499 

0  18  98.1 

14.100 

6 

10  47  14.44 

1.86S7 

10  49  19.5 

10.090 

6 

19  13    0.88 

1.7498 

0  39  37.9 

14.100 

7 

10  49    6.14 

i.8aoi 

10  98  37.2 

I8.790 

7 

12  14  45.49 

1.7417 

0  46  46.8 

14.140 

8 

10  50  57.57 

1.8645 

10  14  53.3 

18.701 

8 

19  16  29.93 

1.7418 

1     0  63.9 

14.100 

9 

10  52  48.72 

1.8003 

10     1     7.8 

18.778 

9 

12  18  14.41 

1.7411 

1  15     1.6 

14.199 

10 

10  54  39.62 

13400 

9  47  20.7 

10.804 

10 

19  19  58.88 

1.7409 

1  99    8.7 

14.119 

11 

10  56  30.27 

1.8418 

9  33  32.1 

10.838 

11 

19  91  43.34 

1.7406 

1  43  15.9 

14.M9 

12 

10  58  20.66 

1.8S78 

9  19  42.0 

10.809 

19 

19  93  97.80 

1.7406 

1  67  91.0 

14.090 

13 

11     0  10.81 

1.8S88 

9    5  50.5 

10.874 

13 

19  95  19.96 

1.7408 

9  11  96.9 

14*000 

14 

11     2    0.73 

1.8908 

8  51  57.7 

18.896 

14 

19  96  56.79 

1.7408 

9  96  80.7 

14J070 

15 

11     3  50.41 

l.»J0O 

8  38    3.6 

10.917 

15 

19  28  41.18 

1.7400 

9  39  34.3 

14.000 

16 

11     5  39.86 

ism 

8  24    8.3 

10.938 

16 

12  30  95.65 

1.7419 

9  63  37.1 

14447 

17 

11     7  29.10 

1.8188 

8  10  11.8 

10.960 

17 

19  39  10.14 

1.7416 

3    7  39.3 

14.000 

18 

11     9  18.11 

1.8IM 

7  56  14.0 

io.9n 

18 

19  33  64.64 

1.7418 

3  91  40.7 

14419 

19 

11  11     6.91 

1.8116 

7  42  15.2 

10.094 

19 

19  35  39.17 

1*7493 

3  35  41.1 

14404 

20 

11   12  55.51 

i^rm 

7  23  15.4 

14.010 

90 

12  37  93.74 

1.7498 

3  49  40.6 

104B0 

21 

11  14  43.89 

1.8048 

7  14  14.6 

14490 

91 

19  39    8.34 

1*7404 

4    3  30.9 

10479  1 

22 

11  16  32.11 

1^16 

7    0  12.8 

144M0 

99 

19  40  69.98 

1*7449 

4  17  36.7 

10406 

23 

11  18  90.12 
THD 

i.79e> 
HSDA 

N.  6  46  10.1 
Y    18. 

14*060 

93 

19  49  37.67 
SAT 

1*7461 

URDA 

S.  4  31  33.1 
Y   20. 

18407 

0 

11  90    7.99 

1.1VM 

N.  6  39    6.7 

lum 

0 

19  44  99.43 

1.7400 

S.  4  46  98.6 

njio 

1 

11  21  55.57 

1.7933 

6  18    9.5 

14404 

1 

19  46    7.93 

1.7470 

4  59  99.7 

18400  1 

3 

11  23  43.03 

1.7808 

6    3  57.4 

UjOOO 

9 

19  47  69.09 

1.7479 

6  13  15.8 

10400 

3 

11  25  30.32 

1.7806 

5  49  51.6 

14.108 

3 

12  49  37.00 

1.7400 

6  97    7.6 

11480  , 

4 

11  27  17.44 

1.78M 

5  35  45.9 

14.119 

4 

12  61  91.98 

1.7600 

6  40  68.3 

ujm 

5 

11  20    4.39 

1.7813 

5  91  38.1 

14.190 

6 

19  53     7.04 

1.7614 

5  54  47.6 

11417   ■ 

6 

11  30  51.20 

1.7787 

5    7  30.5 

14.137 

6 

19  54  59.17 

1.7639 

6    8  35.6 

11.790  ! 

7 

11  32  37.86 

1.7703 

4  63  22.3 

14.140 

7 

19  66  37.40 

1.7644 

6  99  99.3 

11.779 

8 

11  34  94.37 

1.7718 

4  39  13.6 

14.160 

8 

19  68  99.71 

1.7669 

6  86    7.5 

11.740  1 

9 

U  36  10.73 

1.7714 

4  25    4.5 

14.109 

9 

13    0    8.19 

1.7074 

6  49  51.3 

11.790 

10 

11  37  56.96 

uimi 

4  10  54.9 

14.108 

10 

13     1  53.62 

1.7600 

7    3  33.7 

11*700  , 

11 

11  39  43.06 

I.78W 

3  60  45.1 

14.170 

11 

13    3  39.99 

1*7007 

7  17  14.6 

10474 

12 

11  41  99.04 

1.7f69 

3  42  34.9 

14.178 

19 

IS    0  94.93 

1*7096 

7  30  63.9 

11440   , 

13 

11  43  14.90 

1.7»9 

3  98  94.5 

14.189 

13 

13    7  10.76 

1*7040 

7  44  31.6 

10491   ' 

14 

11  45    0.64 

1.7flS 

3  14  13.8 

14.180 

14 

13    8  66.70 

1*7080 

7  68    7.7 

11400   , 

15 

11  46  46.97 

1.7080 

3    0    9.9 

14.100 

16 

13  10  49.75 

1*7089 

8  11  49.0 

10404  1 

16 

11  48  31.80 

1.7078 

9  45  61.9 

14.191 

10 

13  19  98.92 

1*7701 

8  96  14.6 

11400 

17 

11  50  17.99 

1.7001 

9  31  40.7 

14.194 

17 

13  14  15.22 

1.7796 

8  38  46.5 

11400  ' 

18 

11  59    9.55 

1.7046 

9  17  99.3 

14.100 

18 

13  16     1.66 

1*7748 

8  69  U.t 

11470  ' 

19 

11  53  47.79 

1.7001 

9    3  18.0 

14.100 

10 

13  17  48.23 

1*7779 

9    6  41.8 

11444 

90 

11  65  39.95 

1.7010 

1  49    6.7 

14.194 

90 

13  19  34.95 

1*7796 

9  19    7.9 

11411 

21 

11  57  18.03 

1.7001 

1  34  66.4 

14.199 

91 

13  21  91.81 

1*7091 

0  39  30.7 

11480   i 

99 

11  59    3.03 

1.7403 

1  90  44.3 

14.190 

99 

13  93    8.82 

1.7048 

9  45  69.3 

11447  , 

93 

19    0  47.06 

1.7480 

1    6  33.9 

14.100 

93 

13  94  55.99 

1.7876 

9  59  11.7 

11411  1 

u 

19    9  39.82 

1.7080 

N.  0  69  99.4 

14.106 

94 

13  96  43.39 

1*7909 

S.IO  19  99.9 

X. 
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1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hoor. 

DMt 
fbrlm. 

Dlff. 
forlm. 

floor. 

Bight  AMmdon. 

forlm. 

DMliBAtlOll. 

Dlff. 
fbrlm. 

SU] 

TOAY 

21. 

TUESDAY  23. 

h.   m.    ■. 

■. 

O       1       u 

N 

h.   m.   ■. 

•• 

O        1        M 

» 

0 

13  96  43.39 

L7909 

S.IO  19  99.9 

13.978 

0 

14  57    3.75 

1JW9;S.19  64  98.9 

10440 

1 

13  98  30.81 

1.7M9 

10  95  44.5 

is.9a 

1 

14  59    3.78 

94084 

20    5    4.8 

10463 

9 

13  30  18.47 

1.7966 

10  38  57.6 

13.907 

9 

15     1     4.16 

94088 

20  15  35.9 

10484 

3 

13  39    6.30 

1.7066 

10  59    8.7 

13.170 

3 

15    3    4.89 

94149 

20  26    2.2 

10404 

4 

13  33  54.31 

1.8018 

11     5  17.5 

18.139 

4 

15    5    5.96 

94908 

20  36  23.7 

10499 

6 

13  35  49.51 

iMa 

11  18  94.0 

13404 

5 

15    7    7.38 

94964 

20  46  40.3 

10.988 

6 

13  37  30.89 

ism 

11  31  98.1 

13466 

6 

15    9    9.14 

94399 

20  56  51.7 

10.164 

7 

13  30  10.46 

1.8111 

11  44  99.9 

13416 

7 

15  11  11.95 

9.0881 

21     6  58.1 

10409 

8 

13  41    8.93 

1.8144 

11  57  99.3 

19476 

8 

15  13  13.79 

94441 

21  16  59.5 

0488 

0 

13  49  57.10 

1.8176 

19  10  96.9 

1S4S4 

9 

15  15  16.56 

94609 

91  26  55.6 

9496 

10 

13  44  46.36 

1.8S11 

19  93  90.6 

19499 

10 

15  17  19.75 

94669 

21  36  46.4 

9408 

11 

13  46  35.74 

1.8946 

19  36  19.5 

19449 

11 

15  19  93.30 

94699 

21  46  32.0 

9.790 

19 

13  48  95.39 

1.8981 

19  49     1.8 

19406 

12 

15  21  27.21 

94689 

91  56  12.3 

9430 

13 

13  50  15.19 

1.8117 

13     1  48.4 

19.760 

13 

15  23  31.48 

94749 

22    5  47.1 

9438 

U 

13  59    5.13 

1.8S68 

13  14  32.3 

19.714 

14 

15  25  36.12 

94603 

22  15  16.3 

9.446 

15 

13  53  55.37 

1.8S80 

13  97  13.6 

19467 

15 

15  27  41.13 

94864 

22  24  40.0 

9461 

16 

13  55  45.83 

14498 

13  39  51.8 

19490 

16 

15  29  46.50 

94996 

22  33  58.0 

9.967 

17 

13  57  36.59 

1.8468 

13  59  97.9 

19473 

17 

15  31  52.24 

94966 

22  43  10.2 

9.161 

18 

13  59  97.46 

1.8606 

14     5    0.0 

19496 

18 

15  33  58.36 

9.1049 

22  52  16.6 

9464 

19 

14     1  18.64 

14648 

14  17  99.7 

19.476 

19 

15  36    4.84 

9.1111 

23     1  17.2 

8-966 

20 

14    3  10.07 

14860 

14  99  56.4 

19*496 

20 

15  38  11.69 

9.1174 

23  10  11.9 

8466 

21 

14    5     1.74 

14630 

14  49  90.1 

19476 

21 

15  40  18.92 

9.1986 

93  19    0.4 

8-764 

29 

14    6  53.66 

14678 

14  54  40.8 

19493 

22 

15  49  26.52 

9.1996 

23  27  42.9 

8469 

93 

14    8  45.84 
MO 

14716 

NDAY 

S.15    6  58.3 
22. 

13.969 

23 

15  44  34.49 
WEDI 

9.1360 

^ESDi 

S.23  36  19.2 
\Y  24. 

8460 

0 

14  10  38.97 

1J760 

S.15  19  19.4 

19.916 

0 

15  46  49.89 

9.1491 

S.23  44  49.3 

8466 

1 

14  19  30.96 

14608 

15  31  23.4 

19.160 

1 

15  48  51.53 

9.1489 

23  53  13.3 

8460 

9 

14  14  93.93 

14648 

15  43  31.1 

19.104 

2 

15  51     0.60 

9.1646 

24     1  30.8 

8.9U 

3 

14  16  17.16 

146B6 

15  55  35.3 

19.048 

3 

15  53  10.06 

9.1607 

24    0  42.0 

8.186 

4 

14  18  10.68 

14041 

16    7  36.1 

11491 

4 

15  55  19.88 

9.1668 

24  17  46.5 

8496 

5 

14  90    4.48 

14097 

16  19  33.5 

11489 

5 

15  57  30.08 

9.1789 

24  25  44.5 

7416 

6 

14  91  58.55 

14034 

16  31  97.4 

11474 

6 

15  59  40.66 

9.1794 

24  33  35.8 

7403 

7 

14  23  52.90 

14089 

16  43  17.8 

11414 

7 

16     1  51.60 

9.1866 

24  41  20.4 

7490 

8 

14  25  47.54 

14130 

16  55    4.5 

11.763 

8 

16    4    2.92 

9.1916 

24  48  57.9 

7476 

9 

14  27  42.47 

14180 

17    6  47.5 

11.690 

9 

16    6  14.60 

9.1960 

24  56  28.8 

7.461 

10 

14  29  37.71 

14330 

17  18  96.7 

11497 

10 

16     8  26.66 

9.9040 

25    3  52.8 

7446 

11 

14  31  33.24 

14960 

17  30    9.1 

11464 

11 

16  10  39.07 

9.9100 

25  11     9.9 

7499 

19 

14  33  29.07 

1.9830 

17  41  33.8 

11.409 

12 

16  19  51.84 

9.9161 

25  18  19.9 

7*111 

13 

14  35  95.21 

1.9881 

17  53     1.4 

11.433 

13 

16  15    4.99 

94999 

25  25  22.7 

6491 

U 

14  37  21.65 

14439 

18    4  25.0 

11466 

14 

16  17  18.49 

94989 

25  32  18.2 

6470 

15 

14  39  18.40 

14484 

18  15  44.6 

11.996 

15 

16  19  32.36 

94849 

25  39    6.5 

6.747 

16 

14  41  15.48 

1.9636 

18  27    0.1 

11.999 

16 

16  21  46.59 

9*9409 

25  45  47.3 

6498 

17 

14  43  12.86 

14669 

18  38  11.4 

11.169 

17 

16  24     1.18 

9.9461 

25  52  20.8 

6.496 

18 

14  45  10.56 

1.9643 

18  49  18.6 

11468 

18 

16  26  16.11 

9.9619 

25  58  46.8 

6473 

19 

14  47    8.60 

14696 

19    0  21.5 

11416 

19 

16  28  31.39 

9-9677 

26    5    5.2 

6.947 

20 

14  49    6.96 

14766 

19  11  20.0 

10.049 

20 

16  30  47.02 

9-9686 

26  11  15.9 

6.119 

21 

14  51     5.67 

1.9619 

19  22  14.0 

10467 

21 

16  33    3.02 

9.9696 

96  17  19.0 

6.990 

99 

14  53    4.71 

14866 

19  33    3.5 

10.799 

22 

16  35  19.35 

9.9769 

26  23  14.2 

6460 

93 

14  55    4.08 

1.9996 

19  43  48.5 

10.716 

98 

16  37  36.03 

9.9606 

26  29     1.7 

6.730 

94 

14  57    3.75 

1.9979 

S.19  54  28.9 

10.640 

24 

16  39  53.03 

9-9864 

S.26  34  41.4 

6408 

27 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMMDskm. 

Diff. 
for  1  m. 

Plff. 
for  1  m. 

Hour. 

Right  AMendon. 

DIff. 
forlm. 

Dur. 

forlm. 

THURSDAY  25. 

SATURDAY  27. 

h.    m.    B. 

•• 

O       1       n 

H 

h.    m.    8. 

8. 

O        1        N 

« 

0 

16  39  53.03 

9.9M4 

S.26  34  41.4 

5J08 

0 

18  34  30.36 

9.4489 

S.28  13  12.7 

1.701 

1 

16  42  10.37 

9.3019 

26  40  13,8 

5Mi 

1 

18  36  57.80 

S.4494 

28  11  22.0 

1.036 

2 

16  44  28.04 

9.3974 

26  45  37,1 

6.399 

2 

18  30  24.27 

9.4499 

28    9  21.5 

94)01 

3 

16  46  46.04 

9.3098 

26  50  52.8 

6.193 

3 

18  41  51.27 

9.4603 

28    7  11.1 

9.956 

4 

16  49    4.36 

9.306a 

26  56    0.4 

bjm 

4 

18  44  18.29 

9.4604 

28    4  50.9 

9499 

5 

16  51  23.00 

9.318A 

27    0  59.7 

4.918 

5 

18  46  45.80 

9.4608 

28    2  20.6 

9.588 

6 

16  53  41.95 

9.3188 

27    5  50.6 

4.779 

6 

18  49  12.80 

9.4609 

97  59  40.4 

9.754 

7 

16  56     1.21 

9.3386 

27  10  33.2 

4.639 

7 

18  51  30.30 

9.4600 

27  56  50,3 

9J)19 

8 
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9180 

89    0  33 

9119 

8 

Venus 

W. 

99  13  51 

9097 

100.54  26 

969S 

109  35     7 

1190 

104  15  53 

16M 

Mars 

W. 

90  15  48 

9M0 

91  59  39 

9861 

93  43  36 

1380 

95  27  39 

MT 

Fomalhaut 

W. 

62    9  24 

9419 

63  52  41 

MOO 

65  36  16 

9388 

67  90    8 

»7i 

a  Pegasi 

W. 

42  39  37 

9860 

44  13     0 

9001 

45  47  27 

9766 

47  99  53 

«1T 

Jupiter 

W. 

31  36  49 

9160 

33  26  20 

9164 

35  15  67 

9130 

37    6  40 

1147    1 

XIV. 
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GREENWICH    MEAN   TIME. 

LUNAR  DISTANCES. 

1 

8tar*iKaiiM 

P.L. 

P.L. 

P.L. 

P.L. 

and 
PoaitloiL 

Midnight. 

of 
Dlff. 

XVh. 

of 
Dlff. 

xvinb. 

of 
IMff. 

XXIh. 

or 

Diff. 

Son 

W. 

O         1           H 

50  55  23 

9987 

O       1        u 

53  35  51 

9877 

o      f       u 

53  56  33 

3066 

O        1         M 

55  37  88 

3006 

Fomalhant 

W. 

34  13  39 

S401 

33  50  14 

8406 

31  39  13 

8649 

30    9  34 

8094 

a  Pegasi 

E. 

55  26  33 

S097 

53  58    0 

8108 

53  30    9 

8191 

51     3  35 

8186 

Jupiter 

E. 

58  33    3 

9698 

56  54  45 

9618 

*55  16  15 

9607 

53  37  30 

3601 

a  Arietis 

E. 

95  36  30 

9809 

93  58  59 

9668 

93  31  16 

9648 

90  43  30 

3684 

3 

Sun 

W. 

63     5  34 

9008 

64  37  38 

9809 

66  10    7 

9881 

67  43  50 

3870 

Venus 

W. 

38  57  40 

9981 

30  38    4 

9078 

31  58  44 

9006 

33  39  40 

3068 

a  Pegasi 

E. 

43  49  35 

8961 

43  34  38 

8800 

41     0  36 

8848 

39  37    4 

8801 

Jupiter 

E. 

45  31     0 

SS83 

43  41     1 

3B4A 

43    0  50 

9686 

40  30  87 

3696 

a  Arietis 

E. 

83  30  31 

9088 

80  51  30 

3678 

79  11  55 

9609 

77  33  18 

3060 

3 

Sun 

W. 

75  39  56 

981ft 

77    4    4 

9806 

78  38  36 

3704 

80  13    8 

9789 

Venus 

W. 

41     8  19 

9891 

48  40  50 

9870 

44  13  36 

9866 

45  46  38 

9866 

Mars 

W. 

30  14  38 

9788 

31  60    7 

9741 

33  35  53 

3796 

35     1  58 

3718 

Jupiter 

E. 

31  55    0 

9476 

30  13  13 

9466 

38  31  13 

9406 

86  48  57 

9440 

a  Arietis 

E. 

69  11     1 

961ft 

67  30    8 

9B06 

65  49    8 

9490 

64    7  43 

9487 

AldebarsQ 

E. 

99  48  56 

9697 

98    8  81 

3617 

96  37  33 

9007 

94  46  88 

9406 

4 

Sun 

W. 

88    9  46 

97« 

89  45  51 

9716 

91  38  11 

9704 

98  58  46 

3608 

Venus 

W. 

53  35  39 

9f796 

55  10  14 

3783 

56  45    4 

9771 

58  30  10 

3700 

Mars 

W. 

43    6  36 

9609 

44  44  31 

3680 

46  33  33 

9697 

48    0  41 

3616 

a  Arietis 

E. 

55  38  11 

9446 

53  55  43 

3488 

53  13    3 

3481 

50  30  13 

3496 

Aldebaran 

E. 

86  17  35 

9444 

84  34  53 

3484 

83  58    7 

3434 

81    9    7 

3416 

5 

Sun 

W. 

101     5  17 

9680 

103  43  19 

96-» 

104  31  35 

3618 

106    0    5 

3608 

Venus 

W. 

66  19  30 

9701 

67  56     8 

9600 

69  33     1 

3680 

71  10    8 

3660 

a  Aquiln 

W. 

61  16  48 

84» 

63  38  33 

8S&I 

64     1     7 

8841 

65  84  31 

8809 

Mars 

W. 

56  16     7 

9569 

57  55  59 

9648 

59  36     6 

3037 

61  16  38 

9097 

a  Arietis 

E. 

41  53  54 

MOI 

40  10  30 

9896 

38  36  43 

9807 

36  43    3 

9806 

Aldebaran 

E. 

73  30  43 

9868 

70  46  33 

9860 

69     1  51 

9809 

67  17    7 

3846 

6 

Sun 

W. 

114  15  57 

9B61 

115  55  46 

30A8 

117  35  46 

3044 

119  15  58 

9686 

Venus 

W. 

79  19  16 

9610 

80  57  45 

9610 

83  36  36 

3600 

84  15  31 

9001 

a  Aquiln 

W. 

73  33    4 

8149 

73  69  33 

8117 

75  37  13 

8004 

76  55  39 

8078 

Mars 

W. 

69  41  57 

9477 

71  33  43 

9468 

73    5  41 

3400 

74  47  53 

9400 

Fomalhaut 

W. 

43    7    6 

9707 

43  43  36 

3667 

45  31     0 

3689 

46  50  11 

9601 

Aldebaran 

E. 

58  30  51 

9819 

56  45    9 

3807 

54  59  19 

3808 

63  13  34 

9990 

Saturn 

E. 

93  18  43 

9997 

91  30  55 

3918 

89  43  54 

3900 

87  54  40 

3900 

7 

Sun 

W. 

127  39  35 

9808 

139  30  45 

3406 

131    8     1 

9406 

133  43  31 

9404 

Venus 

w. 

93  33  55 

96A9 

94  13  56 

364ft 

95  53    6 

9040 

97  33  34 

9088 

a  Aquiln 

W. 

84  33  36 

9906 

85  53  54 

986ft 

87.33  84 

9077 

88  54     5 

9069 

Mars 

W. 

83  31  44 

9419 

85    5    3 

3406 

86  48  39 

3100 

88  33     4 

3S04 

Fomalhant 

W. 

55  19  53 

9477 

57     1  39 

3460 

58  43  50 

9449 

60  36  35 

9490 

Jupiter 

W. 

34  30    5 

9180 

36    9    3 

3174 

87  58  10 

9166 

39  47  36 

9168 

Aldebaran 

E. 

44  33  55 

3906 

43  36  50 

3800 

40  50  51 

9806 

39    4  59 

9810 

Saturn 

E. 

78  50  43 

3167 

77     1  34 

3101 

75  11  58 

3106 

73  38  34 

9101 

Pollux 

E. 

87  20  34 

31W 

85  31     6 

3161 

83  41  40 

3106 

81  53    5 

9100 

8 

Venus 

W. 

105  56  44 

3619 

107  37  40 

3610 

109  18  40 

3007 

110  69  43 

3600 

Mars 

W. 

97  11  47 

9878 

98  56    0 

3871 

100  40  16 

3860 

103  34  35 

3808 

Fomalhaut 

w. 

69    4  14 

9860 

70  48  33 

3869 

73  33     3 

3300 

74  17  43 

3800 

a  Pegasi 

w. 

48  59  10 

9689 

50  36  14 

3669 

53  13  59 

9694 

53  53  33 

9000 



Jupiter 

w. 

38  55  38 

9148 

40  45  31 

3141 

43  35  17 

3140 

44  85  15 

9180 

214 
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GREENWICH  MEAN  TIME. 

I 

LUNAR  DISTANCES                                                                j 

8 

Star's  NuM 

P  L. 

P.L. 

PL. 

P.L.    ! 

MKl 

Noon. 

of 

Hit. 

of 

Vlh. 

of 

IX^ 

of 

Portion. 

Dur 

I>ifL 

Dur. 

MC     1 

Saturn 

E. 

O        1          N 

71  33  42 

9147 

69  42  54 

9149 

o      1       n 

67  53     0 

9140 

O        1         p 

66     3    2 

9197 

Pollux 

E. 

80    3  22 

S14& 

78  12  32 

9141 

76  22  35 

9187 

74  32  "33 

9194 

0 

Mars 

W. 

104     8  56 

SM7 

105  53  18 

9987 

107  37  40 

9887 

109  22     2 

I 
9888    ! 

Fomalhaut 

W. 

76    2  28 

044 

77  47  22 

9949 

79  32  21 

9S39 

81   17  23 

9888 

a  Pegasi 

W. 

55  31   17 

vn 

57  10  43 

99dO 

58  50  34 

9943 

60  30  49 

9998 

Jupiter 

W. 

46  15  15 

tias 

48    6  16 

9197 

49  55  18 

9187 

51  45  20 

9198 

Saturn 

E. 

56  52  24 

tifti 

55    2  14 

9194 

53  12     6 

9189 

51  22     0 

9187 

Pollux 

E. 

05  21   18 

tlM 

63  30  56 

9194 

61  40  34 

9194 

59  50  12 

9199 

Regulua 

E. 

102    3  24 

9199 

100  IS     9 

9190 

98  22  53 

9199 

96  32  39 

9199 

10 

Fomalhaut 

W. 

90    2  32 

9»47 

91  47  23 

9991 

93  32    8 

9897 

95  16  45 

9984    ! 

a  Pe^MBi 

W. 

68  56     3 

948* 

70  37  38 

9481 

72  19  17 

9480 

74     0  58 

9179 

Jupiter 

W. 

60  54  49 

9151 

62  44  30 

9197 

64  34     3 

9181 

66  23  29 

9187 

a  Arietia 

W. 

25  22  35 

9M3 

27    7    4 

9940 

28  52     5 

9893 

30  37  31 

9900 

Saturn 

E. 

42  12  53 

9161 

40  23  30 

9171 

38  34  19 

9160 

36  45  22 

9190 

Pollux 

E. 

50  39     1 

9180 

48  49     1 

9149 

46  59     7 

9148 

45     9  21 

9194 

Regulua 

E. 

87  21  57 

9141 

86  32     1 

9147 

83  42  13 

9191 

81  62  31 

9197 

11 

aPegaai 

W. 

82  29    6 

9494 

84  10  27 

9fi6S 

85  51  38 

9900 

87  32  37 

9918 

Jupiter 
a  Arietis 

W. 

75  28  14 

rm 

77  16  37 

9919 

79     4  46 

9299 

80  52  41 

9989 

W. 

39  27  55 

9988 

41  14  12 

9980 

43     0  27 

9994 

44  46  36 

9901 

Saturn 

E. 

27  45  17 

990Q 

35  58  32 

9989 

24  12  22 

9890 

23  36  63 

9999 

Pollux 

E. 

36    2  58 

9193 

34   14   18 

tm 

32  25  52 

9911 

SO  37  40 

1999 

Regulua 

E. 

72  46  26 

9199 

70  57  48 

9900 

69    9  23 

9911 

67  31  12 

9991 

IB 

aPegaai 

W. 

95  54    4 

9979 

97  33  28 

9609 

99  12  30 

9810 

100  61  11 

mn 

Jupiter 

W. 

89  48  19 

fm 

91  34  30 

9909 

93  20  93 

9914 

96    6     1 

9899 

a  Arietis 

W. 

53  35  18 

9m 

55  20  27 

9949 

67    6  21 

9999 

68  60    0 

9989 

Aldebaran 

W. 

24     3  12 

9949 

25  41  10 

9810 

37  19  53 

9M8 

38  59    6 

9998 

Regulua 

E. 

58  24  19 

9979 

56  37  49 

9901 

54  61  39 

9909 

63    6  48 

9990 

18 

Jupiter 

W. 

103  48  53 

9404 

105  32  23 

9410 

107  15  39 

9499 

106  58  14 

1199 

a  Arietis 

W. 

67  28  50 

9499 

09  11  39 

9448 

70  64    8 

9481 

73  36  16 

94n  ! 

Aldebaran 

W. 

37  18  56 

9948 

38  59    3 

9991 

40  39    5 

9998 

43  19    0 

9989    1 

Regulua 

E. 

44  21  55 

9996 

42  38  15 

94U 

40  54  59 

9490 

S9  13    7 

9447 

Spica 

E. 

98  20  15 

9994 

96  36  18 

940O 

94  63  43 

9418 

93    9  31 

90I 

U 

a  Arietis 

W. 

81     1  26 

9168 

89  41  21 

9979 

84  30  53 

9680 

86    0    3 

1987 

Aldebaran 

w. 

50  35  33 

9816 

52  14     8 

9997 

63  53  36 

96M 

66  30  37 

9994 

Saturn 

w. 

16    8  47 

tl«l 

17  44  19 

tm 

19  30  36 

9707 

30  56  66 

9998 

Regulua 

E. 

30  44     1 

9689 

99    8  42 

9990 

37  33  60 

9979 

36  44  36 

9889    - 

Spica 

E. 

84  39  14 

9914 

89  58  21 

1991 

81  17  61 

9919 

79  37  45 

9989    , 

16 

a  Arietta 

W. 

94  10    4 

99n 

96  46  65 

9108 

97  33  94 

t?99 

98  69  SO 

9749 

Aldebaran 

W. 

63  35  49 

1799 

06  11  66 

9M8 

66  47  43 

9799 

68  33  10 

rm  , 

Saturn 

W. 

29    0  33 

9710 

30  36  69 

9719 

33  IS  14 

9790 

33  49  15 

9748    : 

Pollux 

W. 

19  29    3 

9994 

21     6  31 

9890 

33  43  38 

9909 

94  30  25 

9708 

Spica 

E. 

71  93     5 

9999 

69  46  18 

9997 

68     7  54 

9881 

60  30  52 

9701    1 

Sun 

E 

132  55  12 

9090 

131  26  36 

8047 

129  56  22 

9089 

128  27  20 

9080 

10 

Aldebaran 

W. 

76  16  35 

9S49 

77  49    6 

9M 

79  33  18 

9879 

80  66  13 

1 
1987    1 

1987 

Saturn 

W. 

41  45  41 

9799 

43  20  10 

9911 

44  54  33 

9994 

46  38  30 

Pollux 

W. 

39  19  21 

9789 

33  54     8 

9no 

35  38  36 

9914 

37     8  46 

sna 

Spica 

K. 

68  31    10 

9780 

66  66  16 

9709 

66  31  43 

9911 

53  47  38 

9898    j 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAK  DISTANCES. 

1^ 

8 

Star*aNMM 
Podtkm. 

Midnight. 

P  L. 
of 

Dur 

XV^' 

P.L. 

of 
DHL 

XA'im- 

PL 

of 
DUL 

XXPl 

P.L. 
of 
IHfl. 

Saturn 

E. 

O        1          N 

64  12  69 

3136 

O         »           M 

62  22  53 

3184 

O        I          H 

60  39  45 

9189 

O        1          « 

68  42  35 

9189 

PoUux 

E. 

72  42  25 

S181 

70  52  13 

3198 

69     1  57 

9197 

67  11  39 

9195 

0 

Mars 

W. 

111     6  22 

970 

119  50  40 

3873 

114  34  55 

9876 

116  19    6 

9870 

Fomalhaut 

W. 

83    2  27 

3S98 

84  47  31 

3880 

86  39  34 

1840 

88  17  35 

3848 

a  Pegasi 

W. 

62  11  23 

9ft  IS 

63  52  14 

9506 

65  33  90 

8497 

67  14  37 

3101 

Jupiter 

W. 

53  35  21 

3140 

55  25  19 

3ia 

67  15  13 

8146 

69    5     3 

3148 

Saturn 

E. 

49  31  58 

8141 

47  42     1 

3146 

45  59  10 

9150 

44    2  27 

3166 

Pollux 

E. 

57  59  51 

sisr? 

56     9  33 

3139 

54  19  18 

9139 

52  29    7 

9186 

Regulus 

E. 

94  42  24 

3113 

92  52  13 

3111 

91     9    4 

9184 

89  11  67 

3137 

10 

Fomalhaut 

W. 

97     1   11 

3t79 

98  45  26 

3M0 

100  99  99 

9300 

109  13  18 

9400 

a  Pegasi 

W. 

75  42  41 

9480 

77  94  22 

9481 

79    6    9 

94&1 

80  47  37 

3480 

Jupiter 

W. 

68   12  46 

317S 

70     1  54 

3100 

71  50  52 

9187 

73  39  39 

3106 

a  Arietis 

W. 

32  23   17 

9M0 

34     9  16 

3904 

35  55  94 

3990 

37  41  38 

9986 

Saturn 

E. 

34  56  40 

39m 

33     8  17 

9910 

31  90  13 

9981 

29  32  32 

9940 

Pollux 

E. 

43   19  44 

3IS0 

41  30  16 

3167 

39  40  58 

9174 

37  51  51 

9188 

Regulus 

E. 

80    2  58 

3ISS 

78  13  35 

3170 

76  94  91 

9170 

74  35  18 

9184 

11 

a  Pegasi 

W. 

89  13  27 

9098 

90  54     1 

3640 

99  34  19 

9661 

94  14  21 

8666 

Jupiter 

W. 

82  40  20 

991S 

84  27  44 

3958 

86  14  53 

3964 

88     1  46 

99n 

a  Arietis 

W. 

46  32  40 

Qsm 

48  18  35 

3800 

50    4  91 

9817 

51  49  56 

9896 

Saturn 

E. 

20  42  10 

3398 

18  58  95 

3149 

17  15  50 

9604 

15  34  42 

9564 

Pollux 

E. 

28  49  45 

9i33 

27    9    6 

9945 

25  14  45 

3956 

23  27  43 

3970 

Regulus 

E. 

65  33  16 

33S3 

63  45  36 

990 

61  58  13 

9966 

60  11     7 

8967 

13 

a  Pegasi 

W. 

102  29  29 

3846 

104    7  21 

9666 

105  44  48 

9686 

107  21  48 

9706 

Jupiter 
a  Arietis 

W. 

96  51   19 

3844 

98  36  15 

9860 

100  90  49 

9373 

102    5    9 

9880 

W. 

60  34  21 

3878 

62  18  27 

9301 

64     9  14 

3406 

65  45  42 

9419 

Aldebaran 

W. 

30  38  43 

3566 

39  18  36 

8651 

33  58  39 

9647 

35  38  47 

8640 

Regulus 

E. 

51  20  18 

9886 

49  35  10 

8840 

47  50  99 

9805 

46     5  57 

9881 

13 

Jupiter 

W. 

110  40  34 

3468 

112  22  32 

3485 

114    4    6 

9609 

115  45  17 

8619 

a  Arietis 

W. 

74  18    2 

3499 

75  59  27 

3800 

77  40  99 

9694 

79  21     9 

8640 

Aldebaran 

W. 

43  58  43 

9673 

45  38  17 

3589 

47  17  37 

9509 

48  56  43 

9604 

Regulus 

E. 

37  29  39 

3406 

35  47  36 

3488 

34     6  59 

9501 

32  24  47 

9690 

Spica 

E. 

91  26  41 

3148 

89  44  14 

3465 

88    9  11 

9461 

86  20  31 

9497 

14 

a  Arietis 

W. 

87  38  49 

90tt 

89  17  13 

3640 

90  55  13 

9667 

92  39  50 

8676 

Aldebaran 

W. 

67     8     9 

3067 

58  45  33 

3609 

60  92  37 

9606 

61  59  93 

3710 

Saturn 

W. 

22  33  39 

3094 

24  10  27 

3606 

95  47  14 

9696 

27  23  57 

3700 

Regius 

E. 

24     6  31 

3093 

99  97     6 

9046 

SO  49  12 

9670 

19  11  62 

9086 

Spica 

E. 

77  58    2 

9688 

76  18  43 

9600 

74  39  47 

9610 

73     1  14 

3684 

15 

a  Arietis 

W. 

100  35  14 

3760 

109  10  96 

9776 

103  45  36 

9709 

105  20  15 

3606 

Aldebaran 

W. 

69  58  18 

3786 

71  33    6 

9790 

73     7  35 

9816 

74  41  44 

3696 

Saturn 

W. 

35  25    2 

3710 

37    0  35 

3709 

38  35  53 

3774 

40   10  55 

9786 

Pollux 

W. 

25  56  53 

3736 

97  33    a 

9741 

29     8  46 

2766 

30  44  13 

3760 

Spica 

E. 

64  54  13 

9716 

63  17  55 

9788 

61  41  59 

3749 

60     6  24 

9766 

Sum 

E. 

126  58  57 

1008 

125  30  44 

1114 

124    9  59 

1183 

122  35  91 

8148 

16 

Aldebaran 

W. 

82  27  48 

3001 

84    0    6 

9016 

85  39     6 

3998 

87    3  49 

SMI 

Saturn 

W. 

48     2    0 

3849 

49  35  94 

9061 

51     8  33 

9B78 

52  41  26 

3684 

Pollux 

W. 

38  36  36 

3848 

40  10    8 

9687 

41  43  99^ 

9870 

43  16  19 

3883 

Spica 

E. 

52  13  33 

3840 

60  39  57 

9064 

49    6  39 

9066 

47  33  39 

9880 
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16 

star's  NuM 
PodUon. 

Noon. 

PL. 
of 
DHL 

nih. 

P.L. 

of 

DIff. 

Vpi. 

P.L. 

of 

DIff. 

no^ 

P.L. 
of 
DML 

Sun 

E. 

O       1        u 

121     8  10 

tlM 

O       1         « 

119  41  17 

SIM 

O       1         <l 

118  14  44 

Bt07 

O        1          M 

116  48  31 

MIS 

17 

AldeUnn 

Saturn 

Pollux 

Spica 

Sun 

W. 
W. 
W. 
E. 
E. 

88  35  16 
54  14     5 
44  49     1 
46    0  55 
109  41  53 

IBM 

9807 
9807 
9804 
t9B5 

90    6  27 
55  46  28 
46  21  24 
44  28  29 
108  17  24 

99M 
9000 
9BM 
9BM 
99M 

91  37  22 
57  18  36 
47  53  32 
42  56  18 
106  53  11 

99M 
9919 
9090 

90M 
M19 

93    8    0 
58  50  31 
49  25  25 
41  24  24 
105  29  13 

SMI 

9SM 
9SM 
BBM 

18 

Saturn 

Pollux 

Reffulus 

Spica 

Sun 

W. 
W. 
W. 
E. 
E. 

66  26  47 
57     1   17 
20  29  27 
33  48  30 
98  32  57 

9079 
9BB6 
MM 
9BB6 

67  57  26 
58  31  48 
21  59    2 
32  17  59 
97  10  19 

9BM 

B0S4 
99M 
UK 

69  27  54 
60    2     9 
23  28  32 
30  47  40 
95  47  53 

BOO 
BOM 
BOO 

B403 

70  58  12 
61  32  18 
24  57  58 
29  17  31 
94  25  31 

BOM 

Mil 
BOO 

MIS 
Mil 

19 

Saturn 
Pollux 
Regulut 
Sun 

W. 
W. 
W. 
E. 

78  27  28 
69    0  44 
32  23  45 
87  36  49 

80M 
MIA 
M66 

M40 

79  56  56 
70  30     1 
33  59  36 

86  15  98 

S0I9 
BMl 
BOM 
SIM 

81  26  17 
71  59  11 
35  91  26 
84  54  13 

SIM7 
BOM 

B071 
BMl 

89  55  32 
73  98  15 
36  50  11 
83  33    5 

BOriA 
BMA 

90 

Saturn 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 

90  20  45 
80  52  26 
44  13    2 

76  48  34 

lOriA 
MM 

un 

91  49  38 
82  91     6 
45  41  30 
75  27  51 

BOM 

BOTS 

Boe? 

BISI 

93  18  99 
83  49  45 
47    9  56 
74    7    9 

B0S7 
SOTS 
B0e7 
S4M 

94  47  19 
85  18  22 
48  38  22 
72  46  29 

SOTS 
BO07 
BM7 

91 

Saturn 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 

102  11  27 
92  41  31 
66    0  42 
66     3  14 

M79 
M01 
MM 

103  40  90 
94  10  13 
57  29  15 
64  42  32 

BOM 

B071 
BOTS 
BM9 

105    9  16 

95  38  58 
58  57  51 
63  21  48 

BOM 
BOM 

ao7A 

B4M 

106  38  14 
97     7  46 
60  26  31 
62     1     2 

BO07 
BOM   1 

B07i 

S47S   1 

99 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

67  51     0 
13  48  35 
55  16  12 

M« 
MM 
S4f7 

69  20  19 
15  17  37 
53  55    0 

BM4 
BOM 
B4M 

70  49  30 
16  46  48 
52  33  43 

BOM 
BMl 
B440 

72  18  55 
18  16  10 
61  12  18 

BO09 
BOM 
BMl 

93 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

79  48    6 
25  45  18 
44  93  30 

90M 
9904 
MM 

81  18  24 
97  15  38 
43     1  34 

90M 
90M 

BMi 

82  48  52 
28  46    8 
41  39  19 

90M 

90n 

BBM 

84  19  30 
30  16  60 
40  16  57 

90n 

94 

Regulus 

Spica 

Sum 

W. 
W. 
E. 

91  55  28 
37  53     7 
33  23  13 

90M 
9099 
MM 

93  27  15 
39  94  58 
39    0    5 

MIS 
MI9 
BBM 

94  59  14 
40  57    9 
30  36  50 

IBM 
BMl 
BBM 

96  31  25 
42  29  19 
99  13  99 

asM 

99 

Sun 

a  Pegasi 
Jupiter 
aAnetis 

W. 
E. 
E. 
E. 

96  26  92 
52  25    3 
57  13  57 
92  19  97 

90M 
9M0 
9M4 

97  57  38 
50  55  32 
55  34     7 
90  39  43 

9Bn 

BOI0 
BAM 

SAM 

99  29  17 
49  96  90 
53  54    7 
88  59  49 

»n 

BOM 
SAM 

SAM 

31     1  14 

47  57  32 
69  13  68 
87  19  43 

9BM 

SAM 

80 

Sun 

a  Pegasi 
Jupiter 
a  Arietis 

W. 
W. 
E. 
E. 

38  45     1 
40  42  14 
43  50  35 

78  56  48 

9017 

Mrr4 

9MB 

40  18  98 
39  17  32 
42    9  96 
77  15  46 

9887 
MM 

SI07 
SIM 

41  59    9 
37  53  53 
40  28    8 
75  34  36 

SI0T 

43  96     1 
36  31  97 
38  46  39 
73  53  18 

MIS 
SMA 

SMS 
SMS   1 

31 

Sun 
Jupiter 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 

51  18    6 
30  17  16 
65  24  52 
96    8  10 

9T1B 
94M 
SIM 

SIM 

59  53    2 

28  35    0 
63  42  51 
94  26  28 

9TH 
9440 
SIM 
S474 

54  28    8 
26  52  35 
62     0  44 
92  44  38 

91M 
SI44 
SIM 
SIS7 

66    3  91 
95  10    9 
60  18  32 
91     9  30 

sns  1 

SOS   . 
SIM 

SMt 
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16 

Sttr'iNuM 
PorfttoiL 

Midnight. 

P.L. 
of 
DUt 

XVh. 

P.L. 

of 

DfC 

XXP^- 

P.L. 

of 

DUL 

xvmii^ 

P.L. 
of 
Dift 

Sair 

E. 

O        1         II 

115  22  31 

wn 

O        «          II 

113  56  59 

8949 

O        1          M 

112  31  40 

8987 

O        1          M 

111    6  38 

srri 

17 

Aldebaran 

Satarn 

Pollax 

Spica 

Sun 

W. 
W. 
W. 
E. 
E. 

94  38  24 
60  22  12 
50  57     3 
39  62  46 
104    5  30 

8009 

mi 

99U 
9H3 
SSS7 

96    8  34 
61  53  39 
52  28  26 
38  21  21 
102  42     1 

8014 
9961 
9964 
9084 
8860 

97  38  SO 
63  24  63 
53  59  36 
36  50  10 
101  18  47 

9096 
9961 
9985 
9965 
8861 

99    8  11 
64  55  55 
55  30  32 
35  19  14 
99  55  46 

8088 
9960 
9974 
9975 
8373 

18 

Satarn 

Pollax 

Re^alos 

Spica 

Sun 

W. 
W. 
W. 
E. 
E. 

72  28  20 
63    2  17 

26  27  18 

27  47  34 
93    3  35 

soil 

S019 
a047 
8091 
8490 

73  58  19 
64  32     6 
27  56  33 
26  17  47 
91  41  41 

8018 
8096 
8059 
80» 
849f7 

75  28    9 
66     1  47 
29  25  42 
24  48  10 
90  19  55 

8094 
808S 
8056 
S0S5 
8436 

76  57  52 
67  31   19 
30  54  46 
23  18  41 

88  58  18 

8080 
8089 
8000 
8049 
8449 

19 

Saturn 
Pollux 
Regulus 
Sun 

W. 
W. 
W. 
E. 

84  24  43 
74  57  13 
38  18  51 
82  12    2 

8064 
8004 

8078 
8470 

85  53  49 
76  26    7 
39  47  28 
80  51    4 

80S7 
8067 
8081 
8478 

87  22  51 
77  54  57 
41  16     1 
79  30  10 

8060 
8070 
8069 
S4n 

88  51  49 
79  23  43 
42  44  32 
78    9  20 

8009 
SOTS 
8063 
8480 

90 

Saturn 
Pollux 
Regains 
Sun 

W. 
W. 
W. 
E. 

96  16    8 
86  46  59 
50    6  48 
71  25  50 

8080 
8078 
8066 

8488 

97  44  56 
88  15  36 
51  35  15 
70    5  12 

8008 

8078 
8066 
8486 

99  13  45 
89  44  13 
53     3  42 
68  44  34 

8087 

son 

8065 

8467 

100  42  35 
91  12  51 
54  32  10 
67  23  55 

8066 

8075 
8089 
S486 

31 

Saturn 
Pollux 
Regains 
Sun 

W. 
W. 
W. 
E. 

108    7  16 
98  36  37 
61  55  15 
60  40  11 

80ft5 
8069 
8060 
SITS 

109  36  21 

100    5  33 

63  24     3 

59  19  17 

8069 
8060 
8064 
8471 

111     5  30 

101  34  33 

64  52  57 

57  58  20 

8047 
8054 
8060 
8466 

112  34  45 

103     3  39 

60  21  55 

56  37  18 

8040 
8049 
8055 
8463 

32 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

73  48  28 
19  45  40 
49  50  48 

8096 
8096 
8483 

75  18     0 
21  15  20 
48  29  11 

8016 
8018 
8499 

76  47  59 
22  45  10 
47    7  26 

8011 
8010 
8493 

78  17  58 
24  15  10 
45  45  36 

8004 

8004 
8417 

33 

Regulus 

Spica 

Sun 

w. 

E. 

85  50  19 
31  47  42 
38  54  28 

9909 
9860 
8389 

87  21  19 
33  18  46 
37  31  51 

9064 
9960 

sn5 

88  52  30 
34  50     1 
36    9    5 

9944 
9941 
8809 

90  23  53 
36  21  28 
34  46   13 

9936 
9931 
8889 

24 

Regulus 

Spica 

Sun 

W. 
W. 
E. 

98    3  50 
44     1  48 
27  50    3 

9866 
9861 
8886 

99  36  27 
45  34  31 
26  26  32 

9675 
9871 
8889 

101     9  18 
47    7  27 
25    2  58 

9865 

9600 
8380 

102  42  22 
48  40  37 
23  39  20 

.  9656 
9849 
8397 

29 

Sun 

a  Pegasi 
Jupiter 
a  Arietis 

W. 

E. 
E. 
E. 

32  33  29 

46  29  13 
50  33  37 
85  39  28 

9801 
8110 
9S80 
9685 

34     5  59 
45     1  26 
48  53     6 
83  59     2 

9879 
8160 
9594 
9597 

35  38  46 
43  34  17 
47  12  26 
82  18  27 

9667 
S166 
9517 
9591 

37  11  47 
42    7  51 
45  31  35 
80  37  43 

9657 
8997 
9510 
9518 

30 

Sun 

a  Pegasi 
Jupiter 
a  Arietis 

W. 
W. 
E. 
E. 

45     0    4 
35  10  23 
37     5    4 
72  11  51 

9610 
8649 
9478 
9485 

46  34  20 
33  50  53 
35  23  20 
70  30  17 

9809 
8048 
9«79 
9480 

48    8  45 

32  33  10 

33  41  27 

68  48  36 

9796 
8763 
9466 
9476 

49  43  20 
31  17  29 
31  59  25 

67    6  48 

9786 
8899 

9460 
9470 

31 

Sun 
Jupiter 
a  Arietis 
Aldebaran 

w. 

E. 
E. 

E. 

57  38  43 
23  27  23 

58  36  14 
89  20  33 

9759 
9434 
9459 
9466 

59  14  14 
21  44  36 
56  53  53 

87  38  20 

9745 
9480 
9446 
9469 

60  49  54 
20     1  44 
55  11  27 
85  55  59 

97S9 
9495 
9445 
9448 

63  25  42 
18  18  45 
53  28  57 
84  13  32 

9788 
9491 
94a 
94IS 

28 


218 


VENUS,    185«. 


JANUARY. 

FEBRUARY. 

1 

gheenwich  mean  time. 

1 

1 

GREENWICH  MEAN  TIME. 

^SSJ^t"* 

Tar.  of 
H.A. 
fori 
hour. 

Apparent 
DocliiutUoii. 

Var.of 

fori 
boar. 

Noon. 

Meridian 
P«-«ge. 

Apparent 

Right 
AaceuMiioa. 

Tar.  of 
R-A. 
fori 
hoar. 

Apparent 
DwUnadon. 

Var.of 
Dee. 
tori 
hoar. 

Noon. 

II 
7.33 

MerMtaB 
Paa»«a. 

Noon. 

Noon 

o 
-16 

Noon. 

Noon. 

Noon. 

Noon, 

1 

h.  m.    s. 
15  32    9.97 

11.292 

1     » 
8  89.9 

42.14 

Ii.  m. 
20  61.4 

I 

h.   m.    a. 
18    2  42.92 

1. 
13.785 

0       f        H 

-21  42  15.9 

h.  B. 
21  20.3 

2 

15  36  41.90 

.363 

16  25  25.0 

41.53 

20  62.0 

2 

18    7  50.04 

.807 

21  44  51.6 

6.76 

21  21.5 

3 

15  41  15.33 

.418 

16  41  52.8 

40.73 

20  62.6 

8 

18  12  57.66 

.836 

21  46  51.4 

4.93 

21  22.6 

4 

15  45  60  OS 

.477 

16  58    1.7 

39.99 

20  68.8 

4 

18  18    6.71 

.643 

21  48  14.7 

9.71 

21  28.8 

6 

15  50  26.29 

.MO 

17  13  52.7 

39.33 

20  64.0 

6 

18  28  14.12 

.658 

21  49    1.6 

-1.18 

21  25.0 

6 

15  55    8.99 

ll.flOl 

17  29  25.0 

38.43 

20  54.7 

6 

18  28  22.88 

13.870 

21  49  11.6 

+0.36 

21  261 

7 

15  59  43.15 

.663 

17  44  37.6 

37.59 

20  55.4 

7 

.  18  33  31.90 

.891 

21  48  44.6 

1.91 

21  27.4 

8 

16    4  23.78 

.729 

17  59  29.9 

36.73 

20  56.1 

8 

18  38  41.13 

.886 

21  47  40.7 

303 

21  23.6 

9 

16    9    5.81 

.760 

18  14    0.9 

35.83 

20  56.9 

9 

18  43  60.50 

.893 

21  45  69.8 

4.99 

2129.8 

10 

16  13  49.25 

.636 

18  28    9.7 

34.89 

20  57.7 

10 

18  48  59.97 

.896 

21  48  41.5 

6.54 

21  81.0 

11 

16  18  34.05 

11.A94 

18  41  55.6 

33.91 

20  58.6 

11 

18  54    9JM) 

13.896 

21  40  45.9 

80)9 

2182.2 

12 

16  23  20.19 

11.932 

18  55  17.7 

32.91 

20  59.4 

12 

18  57  19.01 

.894 

21  37  18.1 

9.64 

21  88.4 

13 

16  28    7.70 

13.007 

19    8  15.5 

31.88 

21    0.2 

13 

19    4  28.44 

.890 

21  88    8.0 

11.19 

21  84.7 

14 

16  32  56.52 

.061 

19  20  48.1 

30.82 

21    1.1 

14 

19    9  37.76 

.885 

21  28  15.8 

19.74 

2185.9 

15 

16  87  46.61 

.113 

19  32  54.7 

29.73 

21    2.1 

15 

19  14  46.92 

.877 

21  22  51.4 

14.98 

2187.2 

16 

16  42  37.93 

13.165 

19  44  84.7 

28.58 

21    8.0 

16 

19  19  55.87 

13.867 

21  16  50.2 

15.83 

2188.4 

17 

16  47  30.50 

.316 

19  55  47.2 

27.44 

21    8.9 

17 

19  25    4.56 

.856 

21  10  12.0 

17.36 

2189.6 

18 

16  52  24.26 

.965 

20    6  31.8 

26.26 

21    4.9 

18 

19  30  12.96 

.643 

21    2  67.0 

18.86 

21  40.8  1 

19 

16  57  19.20 

.313 

20  16  47.6 

25.04 

21    5.9 

19 

19  35  21.02 

.837 

20  66    6.6 

90.40 

21  42.0 

20 

17    2  15.28 

.360 

20  26  84.1 

23.81 

21    6.9 

20 

19  40  28.69 

.810 

20  46  87.6 

31.93 

21  48.1 

21 

17    7  12.46 

13.403 

20  35  60.6 

23.55 

21    8.0 

21 

19  45  85.92 

13.791 

20  87  88.5 

99.42 

21  44.2 

22 

17  12  10.70 

.448 

20  44  36.5 

31.96 

21    9.0 

22 

19  60  42.68 

.771 

20  27  68.5 

24.91 

21  45.4  1 

23 

17  17    9.98 

.491 

20  52  51.3 

19.96 

21  10.1 

23 

19  65  48.93 

.749 

20  17  88.0 

36.39 

2146.6 

24 

17  22  10.27 

.333 

21    0  34.4 

18.63 

21  11.1 

24 

20    0  54.65 

.796 

20    6  47.1 

97.85 

21  47.8 

25 

17  27  11.51 

.670 

21    7  45.2 

17.36 

21  12.2 

25 

20    6  59.80 

.700 

19  55  21.2 

39.30 

2148a> 

26 

17  82  18.64 

13.607 

21  14  23.4 

15.90 

21  18.8 

26 

20  11    4.31 

19.674 

19  48  20.7 

30.74 

21  50.0 

27 

17  87  16.66 

.642 

21  20  28.1 

14.49 

21  14.5 

27 

20  16    8.16 

.646 

19  30  45.9 

33.15 

21  61.1 

28 

17  42  20.49 

.673 

21  25  59.0 

13.07 

21  16.6 

28 

20  21  11.83 

.617 

19  17  87.8 

33.65 

21  52.2 

29 

17  47  25.08 

.706 

21  30  55.6 

11.64 

21  16.7 

29 

20  26  18.80 

.567 

19    8  55.3 

34.94 

21  58.8 

30 

17  52  30.88 

.735 

21  85  17.6 

10.16 

21  17.9 

80 

20  31  15.51 

.555 

18  49  40.1 

36.31 

21  64.4  ! 

1 

31 

17  57  86.84 

13.761 

21  89    4.4 

8.71 

21  19.1 

31 

20  86  16.45 

19.533 

18  84  62.4 

37.66 

21  56.4 

32 

18    2  42.92 

13.785 

-21  42  16.9 

7.33 

2120.8 

82 

20  41  16.57 

13.489|-18  19  82.6'  86.96 

21  56.5  i 

DV 

otWmlh,  U^ 

ech. 

9.8 

1 

1th. 

N 

9.4 

leth. 
9.0 

SIH. 

II 
8.7 

M 

^th. 

aift 

ItajorHMMoath,       8A.: 

lOlh. 

II 
7.6 

15th. 

u 
7.4 

MCh. 

II 
7.2 

M«h. 

• 
7.0 

«.8i 

Se 

midiam.  io.2 

•    1     i« 
B.4      8.1 

SernidUuneter         7.9 

Uor.  Pat.    lO.S 

9.9 

9.5 

9.1 

8.8 

B.5|     8.2 

Uor.  PuraUmx        7.9 

7.7 

7.5 

7.8 

7.1 

6.9 
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MARCH. 


APRIL. 


GREENWICH  MEAN  TIME. 


Apparent 
Right 


Noon. 


h.  m.  ■. 
20  31  15.51 
20  36  16.45 
20  41  16.57 
20  46  15.86 
20  51  14.81 

20  56  11.91 

21  1  8.60 
21  6  4.39 
21  10  59.27 
21  15  58.25 

21  20  46.27 
21  25  38.84 
21  80  29.48 
21  85  19.71 
21  40  9.01 

21  44  57.88 
21  49  44.88 
21  54  81.89 

21  59  17.08 

22  4    1.77 

22  a  45.67 
22  IS  28.74 
28  18  10.97 
22  22  52.88 
28  27  82.99 

22  82  12.84 
22  86  51.92 
28  41  80.26 
22  46  7.91 
22  50  44.89 

22  55  21.19 
22  59  56.85 


Tar.  of 
R.A. 
fori 
hour. 


Noon. 


1. 

13.M3 
.523 
.489 
.453 
.418 

13.881 
.843 
.805 
.308 
.939 

13.189 
.150 
.113 
.074 

13.034 

11.994 
.958 
.931 
.888 
.847 

11.813 
.777 
.744 
.709 
.076 

11.^ 
.018 
.583 
.554 
.538 

11.499 
11.473 


Apparent 
Declination. 


Noon, 


-18  49  40.1 
18  84  52.4 
18  19  82.6 
18  8  41.4 
17  47  19.1 

17  80  26.4 

17  18  8.8 
16  55  11.9 
16  86  51.2 
16  18  2.4 

15  58  46.0 
15  89  2.7 
15  18  53.1 
14  58  17.7 
14  87  17.3 

14  15  62.4 

18  54  3.7 
18  81  51.8 
13  9  17.4 
12  46  21.1 

12  28  8.6 
11  59  25.4 
11  85  27.2 
11  11  9.8 
10  46  83.6 

10  21  89.4 
9  56  26.0 
9  80  59.9 
9  5  16.0 
8  89  16.8 

8  18    2.9 
-  7  46  35.1 


Var.of 
Deo 
fori 
hour. 


Noon. 


36.31 
37.66 
88.98 
40.38 
41.50 

43.81 
44.05 
45.30 
46.45 
47.61 

48.71 
49.85 
50.94 
51.99 
53.03 

54.08 
55.01 
55.95 
56.89 
57.79 

58.66 
59.51 
60.33 
61.13 
61.88 

63.62 
63.33 
64.00 
64.64 
65.37 

65.87 
66.43 


Meridian 
Paaaaga. 


h.  m. 
21  54.4 
21  55.4 
21  56.6 
21  67.6 
2168.5 

21  59.6 

22  0.6 
22  1.5 
22  2.4 
22  8.8 

22  4.2 

22  6.2 

22  6.1 

22  7.0 

22  7.8 

22  8.7 
22  9.6 
22  10.8 
22  11.1 
22  11.9 

22  12.7 
22  18.5 
22  14.2 
22  14.9 
22  15.8 

22  16.6 
22  17.2 
22  17.8 
22  18.5 
22  19.2 

22  19.8 
22  20.5 


GREENWICH  MEAN  TIME. 


Ascension. 

Var.of 
R.A. 
fori 
hour. 

Noon. 

Noon. 

h.    m     s. 

s. 

22  59  56.83 

11.473 

28    4  81.91 

.449 

23    9    6.40 

.435 

23  13  40.32 

.403 

23  18  13.71 

.380 

23  22  46.61 

11.361 

23  27  19.05 

.343 

28  31  51.05 

.334 

23  36  22.64 

.307 

28  40  58.86 

.292 

28  45  24.76 

11.381 

28  49  55.33 

.360 

28  54  25.67 

.258 

23  58  55.77 

.250 

0    8  25.70 

.243 

0    7  55.48 

11.338 

0  12  23.16 

.333 

0  16  54.76 

.331 

0  21  24.84 

.331 

0  25  53.91 

.331 

0  30  23.52 

11.336 

0  84  53.24 

.343 

0  89  23.10 

.348 

0  48  58.14 

.356 

0  48  23.89 

.365 

0  62  63.88 

11.376 

0  57  24.65 

.388 

1     1  55.78 

.303 

1    6  27.17 

.318 

1  10  59.01 

.835 

1  15  81.27 

11.354 

1  20    4.01 

11.874 

Apparent 
Declination. 

Var.of 
Dec. 
fori 
hour. 

Noon. 

Noon. 

o     1      a 
-7  46  35.1 

66.43 

7  19  54.2 

66.96 

6  58    0.8 

67.^1 

6  25  55.7 

67.94 

6  58  89.6 

68.39 

6  81  18.0 

68.81 

5    8  86.8 

69.30 

4  85  51.6 

69.55 

4    7  68.2 

69.88 

8  89  57.2 

70.19 

3  11  49.3 

70.46 

2  48  85.2 

70.70 

2  15  15.6 

70.92 

1  46  61.0 

71.11 

1  18  22.2 

71.37 

0  49  49.9 

71.40 

-0  21  14.7 

71.51 

+0    7  22.7 

71.59 

0  86    1.6 

71.64 

1    4  41.4 

71.66 

1  88  21.4 

71.66 

2    2    1.0 

71.63 

2  80  89.5 

71.57 

2  59  16.2 

71.48 

8  27  60.4 

71.36 

8  66  21.5 

71.32 

4  24  48.8 

71.04 

4  58  11.5 

70.83 

5  21  28.9 

70.60 

6  49  40.8 

70.34 

6  17  46.2 

70.05 

+6  45  42.6 

69.73 

Meridian 
Passage. 


h.  m. 
22  20.5 
22  21.1 
22  21.7 
22  22.8 
22  22.9 

22  28.5 
22  24.1 
22  24.7 
22  25.8 
22  25.9 

22  26.4 
22  27.0 
22  27.5 
22  28.1 
22  28.7 

22  29.2 
22  29.8 
22  80.3 
22  80.9 
22  81.4 

22  32.0 
22  82.5 
22  38.1 
22  38.7 
22  84.2 

22  84.8 
22  35.4 
22  85.9 
22  86.5 
22  87.1 

22  87.7 
22  88.8 


Daj  of  tha  Month,    6th. 


Semidiameter      5.7 
Hor.  Parallax      6.7 


11th. 


6.5 
6.6 


16th. 


6.4 
6.4 


aist. 


6.3 
6.8 


S6th. 


6.1 
6.2 


3l8t. 


Daj  of  the  Month,    6th. 


6.0 
6.1 


Semidiameter 
Hor.  Parallax 


6.9 
5.9 


10th. 


5.8 
5.8 


16th. 


6.7 
6.7 


20th. 


6.6 
6.7 


ii5th. 


5.5 
6.G 


30th. 


5.5 
5.5 
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MAY. 

JUNE.                                       1 

1 

■n 

GREENWICH  MEAN  TIME. 

1 

GREENWICH  MEAN  TIME.             | 

Vw.of 
RJL 
fori 
hoar. 

lisnsi 

YTJOt 

Dec. 
fori 
hoar. 

Mtridka 

Aacension. 

Var.of 
R.A. 
fori 
hour. 

dJcSSShx. 

JOTJOt 

Dec. 
fori 
hour. 

IMte 

B 

JVmw. 

Noom. 

Noon, 

Noon, 

s 

Noon. 

Noon, 

Noon, 

Noon, 

h.  m.    •. 

•. 

0    1     « 

H 

h.  m. 

h.   m.    ■. 

B. 

0     1     u 

h.  m. 

1  15  81.27 

11.M4 

+  6  17  43.2 

70.06 

22  87.7 

1 

8  42  81.27 

19.609 

+18  48  28.2 

46.96 

23    3.0 

120    4.01 

.874 

6  45  42.6 

60.79 

22  38.8 

2 

8  47  82.05 

.880 

19    6  89^2 

U.04 

23    4.1 

1  24  87.26 

.SM 

7  13  81.9 

60.87 

22  89.0 

8 

8  52  88.95 

.609 

19  24  25.0 

43.77 

28    6.2 

1  29  11.02 

.418 

7  41  12.5 

88.90 

22  89.6 

4 

8  57  86.95 

.648 

19  41  40.0 

49.47 

28    6.3 

1  88  45.83 

.449 

8    8  48.6 

68.80 

22  40.2 

5 

4    2  41.05 

.804 

19  58  28.7 

41.16 

23    7.6 

1  88  20.25 

11.488 

8  86    4.4 

68.14 

22  4a9 

6 

4    7  46.25 

19.788 

20  14  35.5 

80.81 

28    8.6 

1  42  55.81 

.486 

9    8  14.2 

87.87 

22  41.6 

7 

4  12  52.48 

.781 

20  90  14.4 

88.48 

23    9.8 

1  47  32.02 

.698 

9  90  12.8 

67.16 

22  42.2 

8 

4  17  69.73 

.894 

20  45  20.0 

87.09 

23  11.0 

152    8.91 

•889 

9  56  58.1 

66.68 

22  42.9 

9 

4  28    8.08 

.866 

20  59  51.6 

86.60 

23  12.2 

1  56  46.58 

.888 

10  23  80.7 

66.07 

22  48^6 

10 

4  28  17.84 

.008 

21  18  48.8 

34.16 

28  13.4 

2    1  24.92 

11.618 

10  49  49.4 

68.48 

22  44.3 

11 

4  38  27.68 

19.048 

21  27  11.0 

89.69 

28  14.6 

2    6    4.10 

.848 

11  15  58.8 

64.87 

22  44.9 

12 

4  88  88.86 

19.987 

21  89  57.5 

81.18 

23  16.9 

2  10  44.10 

.884 

11  41  48.0 

64.99 

22  46.7 

13 

4  48  51.02 

18.096 

21  52    7.9 

98.67 

23  17.2 

2  15  24.98 

.710 

12    7  16.2 

68.88 

22  46.5 

14 

4  49    4.08 

.069 

22    8  41.7 

98.18 

23  18.5  1 

2  20    6.68 

.788 

12  82  82.6 

89.89 

22  47.2 

15 

4  54  18.01 

.007 

22  14  88.3 

96.67 

23  19.8 

2  24  49.24 

11.798 

12  57  81.8 

69.00 

22  48.0 

16 

4  59  82.77 

18.189 

22  24  57.8 

94.90 

23  21.1 

2  29  82.78 

.8U 

13  22  18.1 

6148 

22  48.8 

17 

6    4  48.82 

.164 

22  34  88.1 

98.40 

23  22.4  j 

2  84  17.28 

.878 

18  46  85.5 

60.89 

22  49.6 

18 

5  10    4.63 

•  104 

22  48  40.8 

91.78 

23  23.7 

19 

2  89    2.76 

•018 

14  10  88.4 

80.88 

22  50.6 

19 

5  15  21.65 

.998 

22  52    8.6 

90.16 

23  25.1 

20 

2  43  49.28 

11.888 

14  84  21.2 

88.88 

22  51.3 

20 

5  20  89.88 

•981 

22  59  47.6 

18.61 

23  26.5 

21 

2  48  86.70 

19.001 

14  67  43.1 

87.06 

22  62.2 

21 

6  25  57.69 

18.978 

28    6  51.9 

16.84 

23  27.8 

22 

2  53  25.25 

4M8 

15  20  43.5 

87.08 

22  53.1 

22 

5  81  16.68 

.801 

28  13  16.1 

18.17 

23  29.2 

28 

2  58  14.89 

•001 

15  43  21.7 

88.11 

22  54.0 

28 

5  86  86.15 

.890 

28  19    0.0 

18U8 

28  80.6  1 

24 

3    3    5.60 

•188 

16    6  86.7 

68.18 

22  54*9 

24 

5  41  56.06 

080 

28  24    3.2 

11.78 

23  82U) 

25 

3    7  57.40 

•180 

16  27  27.8 

84.18 

22  56.8 

25 

i  47  16.44 

.887 

28  28  25.4 

10.06 

28  33.4 

26 

3  12  60.80 

19.998 

16  48  54.8 

68.10 

22  56.8 

26 

6  52  37.28 

18.878 

28  32    6.2 

8.84 

28  34.8 

27 

8  17  44.29 

.974 

17    9  56.8 

694M 

22  57.8 

27 

5  57  58.34 

.888 

23  36    5.7 

6.81 

28  36.2 

28 

3  22  89.44 

•891 

17  80  82.8 

80.04 

22  58.8 

28 

6    3  19.-72 

.808 

28  37  23.7 

4.87 

23  37.7 

29 

3  27  35.78 

.868 

17  50  42.1 

40.89 

22  59.8 

29 

6    8  41.38 

•404 

23  38  59.8 

8.18 

23  39.1 

SO 

8  32  83.12 

.414 

18  10  24.0 

48.66 

23    0.8 

80 

6  14    3.11 

-409 

23  89  54.0 

1.88 

23  40.6 

31 

8  37  31.62 

19U81 

18  29  37.9 

47.48 

23    1.9 

81 

6  19  24.98 

18^419 

28  40    6.3 

0.88 

23  42.0  { 

32 

3  42  81.27 

19.808 

^18  48  23.2 

48.98 

28    8.0 

J2 

6  24  46.88 

18^419 

+23  89  86.7 

9.19 

23  48.4 

Dnjofltelloath,   Mh. 

lOMi. 

tMh. 

5.2 

Ih. 

w 

^.2 

Mlh. 

DijonteMbnlh,    4lh. 

9( 

6.0 

14«h. 

6.0 

u 
6.0 

mm^ 

8e 

midUmeter      5.4 

5.3 

II 
5.3 

5.1 

Sen 

nidUuneter       5.1 

5.0 

9 

4.9  1 

Uc 

NT.  PwmlUx      5.4 

6.4 

5.8 

5.2 

( 

».2 

5.2 

Hoi 

r.  PwmlUx       5.1 

6.1 

6.0 

5.0 

6.0 

1 
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JULY. 


AUGUST. 


I 

i 


1 

2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

31 
82 


GREENWICH  MEAN  TIME. 


^?s?* 


Norn. 


h.  m.  ■. 
6  19  24.98 
6  24  46.88 
6  80  8.77 
6  85  80.59 
6  40  52.24 

6  46  13.68 
6  51  84.86 

6  56  55.72 

7  2  16.22 
7  7  86.30 

7  12  55.92 
7  18  15.01 
7  23  33.52 
7  28  51.37 
7  84  8.59 

7  39  25.18 
7  44  40.87 
7  49  55.88 

7  55  9.95 

8  0  23.20 

8  6  86.56 
8  10  47.00 
8  15  57.48 
8  21  6.99 
8  26  15.61 

8  31  22.98 
8  86  29.41 
8  41  84.78 
8  46  89.07 
8  51  42.27 

8  56  44.84 

9  1  45.28 


Yw.af 


fori 
hoar. 


Noon, 


13.419 
.413 
.410 
.401 
.897 

lt.388 
.810 
•801 
.848 
•8t1 

18.806 
.388 
.357 
.980 
.908 

18.179 
.140 
.106 
•070 

18.088 

19.< 
•f 
.016 

.877 


19.789 
.746 
.701 
.6M 
.010 

19.M8 

19.810 


-^PJ 


Noom. 


-h28  40  6.3 
28  89  86.7 
23  88  24.7 
28  86  80.5 
28  88  54.4 

28  80  86.6 
28  26  86.7 
28  21  55.0 
28  16  81.8 
28  10  27.1 

28  8  41.8 
22  56  14.5 
22  48  7.8 
22  89  19.6 
22  29  51.9 

22  19  44.6 
22  8  57.8 
21  57  82.0 
21  45  27.9 
21  82  45.8 

21  19  26.1 
21  6  29.2 
20  50  55.7 
20  85  46.0 
20  20    0.8 

20  8  40.5 
19  46  45.8 
19  29  17.2 
19  11  15.4 
18  52  41.1 

18  88  84.7 

+18  18  56.9 


TnMt 
Dee. 
fori 
boor. 


iViMNI. 


-0.88 
9.19 
8.88 
8.88 

7.87 

9.19 
10.87 
19.60 
14J8 
18.08 

17.78 


91.14 
99.89 
34.48 

98*18 
97.78 
99.87 


84.10 


87.16 
88.84 

40.11 

41.88 
49.98 
44.80 
48.75 
47.09 

48.49 
49.71 


PUMf*. 


h.  m. 
28  42.9 
28  48.4 
28  44.8 
28  46.2 
28  47.6 

28  49.1 
28  50.5 
28  51.9 
28  58.3 
28  54.6 

28  56.0 
28  67.4 
28  58.7 

0    0.1 

0  1.4 

0  2.7 

0  4.0 

0  5.8 

0  6.6 

0  7.8 
0  9.1 
0  10.8 
0  11.5 
0  12.7 

0  18.9 
0  15.0 
0  16.2 
0  17.8 
0  18.4 

0  19.5 
0  20.6 


GREENWICH  MEAN  TIME. 


^"582?* 


Tar.  of 


fori 
hour. 


Noou, 


Noon, 


h.   m.    a. 

■•       1 

9    1  45.28 

13.518 

9    6  45.10 

.470 

9  11  48.81 

.433 

9  16  41.87 

.874 

9  21  87.79 

.337 

9  26  88.07 

13.380 

9  31  27.23 

.383 

9  36  20.26 

.188 

9  41  12.18 

.140 

9  46    2.99 

.094 

9  50  52.71 

19.049 

9  56  41.86 

19.008 

10    0  28.96 

11.969 

10    6  16.58 

•010 

10  10    IM 

.877 

10  14  45.66 

11.888 

10  19  29.24 

.797 

10  24  11.91 

.780 

10  28  58.69 

.799 

10  88  84.58 

.880 

10  88  14.68 

11.889 

10  42  58.86 

.818 

10  47  82.30 

.068 

10  52  10.00 

.888 

10  56  46.99 

.897 

11    128.80 

11.498 

11    5  58.96 

.478 

11  10  84.00 

.447 

11  15    8.45 

•AM 

11  19  42^ 

.408 

11  24  15.81 

11.888 

11  28  48.77 

11.884 

IkSSmSoa. 

Tarxrf 
Dee. 
fori 
hoar. 

Noom, 

If 
40.71 

Noon, 

O      1       « 

+18  18  56.9 

17  58  48.5 

50.98 

17  88  10.1 

53.31 

17  12    2.3 

53.40 

16  50  25.9 

54.80 

16  28  21.6 

55.74 

16    5  50.2 

58.84 

15  42  52.2 

57.95 

15  19  28.5 

59.01 

14  55  39.7 

60.04 

14  81  26.6 

81.01 

14    6  49.8 

63.01 

18  41  50.1 

89.05 

18  16  28.2 

68.86 

12  50  44.8 

64.74 

12  24  40.8 

88.88 

11  58  16.8 

86.41 

11  81  88.8 

87.90 

11    4  81.1 

87.96 

10  87  11.1 

68.69 

10    9  84.0 

69U0 

9  41  40.4 

70.06 

9  18  81.1 

70.70 

8  45    6.7 

71.31 

8  16  28.0 

71.99 

7  47  85.8 

79.44 

7  18  80.8 

79.96 

6  49  13.7 

73.46 

6  19  45.4 

73.91 

6  50    6.8 

74.38 

6  20  17.8 
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+  4  50  19.8 
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0  20.7 
0  21.8 
0  22.8 
0  28.9 
0  24.9 

0  25.9 
0  26.8 
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0  28.6 
0  29.6 

0  80.4 
0  81.3 
0  82.1 
0  88.0 
0  83.8 

0  84.6 
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0  86.8 
0  87.6 
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0  89.1 
0  89.7 
0  40.4 
0  41.1 

0  41.8 
0  42.4 
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0  43.7 
0  44.3 

0  44.9 
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DmrorttMMntti,  4kth. 


Semidiameter      4.9 
Hor.  Parallax      5.0 


4.9 
5.0 


14kth. 


4.9 
4.9 


19th. 


N 

4.9 
4.9 


4.9 
4.9 


«9lh. 


DUOfttMltaitb,      Sd. 


4.9 
5.0 


Semidiameter 
Hor.  Parallax 


4.9 
5.0 


4.9 
6.0 


13th. 


5.0 
5.0 


18th. 


5.0 
6.0 


n 
5.0 

6.1 


Mth. 


5.1 
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SEPTEMBER. 

OCTOBER.                         1 

1 

GREENWICH  MEAN  TIME. 

GREENWICH  MEAN  TIME. 
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R.A. 
fori 
boar. 
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Var^f 
Deo 
fori 
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Noon. 
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Noon, 

Noon. 
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b.  m.    •. 

•. 
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u 

b.  m. 

b.  m.    •. 

■. 

0     1     • 

h.  m. 

1 

11  28  48.77 

11.864 

•(-  4  50  19.8 

76.09 

0  45.6 

1 

18  45    4.80 

11.619 

-10  18  89.6 

71.80 

1    8.4 

2 

11  88  81.29 

.S47 

4  20  12.9 

78.49 

0  46.1 

2 

18  49  48.39 

.646 

10  47  15.9 

71.91 

1    4.2 

8 

11  87  58.48 

.SS9 

8  49  59.0 

78.79 

0  46.7 

8 

18  54  28.38 

.081 

11  15  87.8 

70.60 

1    4.9 

4 

11  48  25.21 

an 

8  19  88.2 

76.99 

0  47.8 

4 

18  69    4.14 

.790 

11  48  44.5 

69.94 

1    6.6 

6 

11  46  56.68 

a05 

2  49  11.2 

76.98 

0  47.9 

6 

14    8  45.85 

.787 

12  11  84.8 

69.94 

1    6.4 

6 

11  61  27.86 

11.994 

2  18  88.9 

76.44 

0  48.6 

6 

14    8  28.49 

11.797 

12  89    8.0 

66.81 

1    7.2 

7 

11  55  58.82 

.986 

1  48    1.8 

76.69 

0  49J0 

7 

14  18  12.09 

.887 

13    6  28.8 

67.78 

1    7.9 

8 

12    0  29.60 

.979 

1  17  20.8 

76.77 

0  49.6 

8 

14  17  66.68 

.879 

18  83  20.0 

66.96 

1    8.7 

9 

12    5    0.21 

.979 

0  46  86.6 

76.00 

0  60.2 

9 

14  22  42.80 

.998 

18  69  67.4 

66.14 

1    9.6 

10 

12    9  80.71 

•969 

+  0  15  50.0 

76.98 

0  60.7 

10 

14  27  28.97 

11.967 

14  26  14.6 

68.80 

1  10.4 

11 

12  14    1.14 

11.968 

-  0  14  68.8 

77.08 

0  61.8 

11 

14  82  16.70 

19.011 

14  62  10.8 

64.80 

1 11.8 ; 

12 

12  18  81.56 

.968 

a  46  47.6 

77.06 

0  51.9 

12 

14  87    6.52 

.088 

16  17  45.1 

68.46 

1  12.1  1 

13 

12  23    2.01 

.970 

1  16  87.8 

77.66 

0  52.4 

18 

14  41  65.48 

.106 

15  42  57.0 

69.81 

1  18.0 

14 

12  27  82.58 

.974 

1  47  26.7 

77.08 

0  68.0 

14 

14  46  46.59 

.188 

16    7  45.6 

61.89 

1  18.9  1 

15 

12  32    8.16 

.980 

2  18  14.9 

76.97 

0  68.6 

15 

14  61  88.88 

.901 

16  82  10.2 

60.81 

1  14.9  ' 

1 

16 

12  86  83.94 

11.987 

2  49    1.8 

76.88 

0  54.1 

16 

14  66  88.24 

19.980 

16  66    9.9 

89.48 

1 
1  15.9 

17 

12  41    4.92 

•996 

8  19  45.1 

76.76 

0  54.7 

17 

10    1  26.85 

.801 

17  19  48.9 

88.87 

1  16.8 

18 

12  45  86.15 

.807 

8  60  25.7 

76.60 

0  55.8 

18 

16    6  22.67 

.869 

17  42  51.5 

87.98 

1  17.8 

19 

12  50    7.69 

.891 

4  21    2.2 

76.48 

0  55.9 

19 

16  11  19.76 

.404 

18    6  82.0 

86.11 

1  18.8 

20 

12  54  89.57 

•886 

4  61  84.0 

76.91 

0  66.6 

20 

16  16  18.07 

.486 

18  27  44.6 

84.98 

1  19.8  . 

21 

12  59  11.82 

11.889 

6  22    0.4 

78.97 

0  67.1 

21 

16  21  17.61 

19.806 

18  49  28.4 

88.71 

1  20.9 

22 

18    8  44.48 

•871 

5  62  20.5 

78.70 

0  67.7 

22 

16  26  18.87 

.887 

19  10  42.7 

89.46 

122.0  ' 

28 

18    8  17.61 

.891 

6  22  88.8 

78U0 

0  58.8 

28 

16  81  20.40 

.611 

19  81  26.7 

81.16 

123.1 

24 

18  12  51.26 

.414 

6  62  89.5 

78.06 

0  58.9 

24 

16  86  28.70 

.669 

19  51  89.6 

49.68 

1  24.2  ' 

25 

18  17  25.46 

•487 

7  22  86.7 

74.69 

0  69.5 

26 

16  41  28.28 

.714 

20  11  20.9 

48.84 

125.4 

1 

26 

18  22    0.24 

11.469 

7  62  24.7 

74.80 

1    9.2 

26 

16  46  88.98 

19.768 

20  80  29.7 

47.17 

126.6 

27 

18  26  85.66 

.490 

8  22    2.7 

78.86 

I    9.8 

27 

16  51  40.96 

.818 

20  49    5.3 

48.77 

127.7' 

28 

18  81  11.75 

.818 

8  51  80.0 

78U0 

1    1.5 

28 

16  56  49.11 

.868 

21    7    6.9 

44.84 

128.9 

29 

18  35  48.52 

.547 

9  20  45.8 

79.90 

1    22 

29 

16    1  58.49 

.918 

21  24  83.5 

49.87 

180.1 

80 

18  40  26.02 

.879 

9  49  49.8 

79.87 

1    2.8 

80 

16    7    9.06 

19.964 

21  41  24.8 

41.88 

1  81.8 

31 

18  45    4.80 

11.619 

10  18  89.6 

71.80 

1    8.4 

81 

16  12  80.75 

18.010 

21  67  40.0 

89.67 

1  82.6  i 

82 

18  49  48.89 

11.646 

-10  47  15.9 

71.91 

1    4.2 

82 

16  17  83.63'  18.068 

-22  18  18.4 

86^9 

I  88.81 

Dijoritellbnlh,     M. 

f 

M 

5.1 

H 
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5.2 

M 
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mm. 

DiqrontellMitb,     M. 

r 
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5.5 
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Uor.  PanUUx      5.I 
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5.8 

6.3 

6.4 

U« 

r.  Panllax      6.4 
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6.6 
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6.7 
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NOVEMBER. 

DECEMBEE. 

GREENWICH  MEAN  TIME. 

GREENWICH  MEAN  TIME. 

1 
1 

1 

AiceiiBioa. 

Var.  of 
R.A. 
fori 
hour. 

DedKaSon. 

Tarof 
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fori 
hour. 
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Var.of 
Deo. 
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hour. 

Noon. 

II 
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Noon. 
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It 

Noon. 

Noon. 
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h.  m.    •. 

•. 

0      1       B 

h.  m. 

h.   m.    •. 

1. 

0       »        M 

h.  m. 

1 

16  17  33.53 

lt.OM 

-22  13  18.4 

38.83 

183.8 

1 

18  58  46.58 

13.435 

-24  88    9.5 

15.00 

2  16.9 

2 

16  22  47.41 

.100 

22  28  19.3 

30.74 

185.2 

2 

19    4    8.67 

.404 

24  31  32.6 

17.45 

2  18.4 

8 

16  28    2.36 

.145 

22  42  42.1 

35.14 

136.6 

8 

19    9  80.01 

.879 

24  24  12.0 

19.37 

2  19.8 

4 

16  38  18.32 

•IM 

22  56  26.2 

33.53 

137.8 

4 

19  14  50.53 

.337 

24  16    7.8 

91.00 

2  21.1 

5 

16  38  85.25 

.M5 

23    9  31.0 

31.87 

139.1 

6 

19  20  10.18 

.309 

24    7  20.5 

99.60 

2  22.4 

6 

16  48  53.18 

lt.90S 

23  21  55.9 

30.80 

140.4 

6 

19  25  28.90 

13.360 

23  67  50.6 

94.03 

2  233 

7 

16  49  11.8St 

.390 

23  83  40.5 

38.63 

141.8 

7 

19  80  46.63 

.317 

23  47  38.5 

90.87 

2  25.1 

8 

16  54  31.52 

.3Sft 

23  44  44.0 

30.78 

148.2 

8 

19  36    8.81 

.179 

23  36  44.5 

98.11 

2  26.5 

9 

16  69  51.95 

.307 

23  55    6.1 

35.05 

144.6 

9 

19  41  18.89 

.196 

23  25    9.3 

99.83 

2  27.8 

10 

17    5  13.13 

.897 

24    4  46.3 

38.30 

146.0 

10 

19  46  88.31 

.070 

23  12  53.2 

31.61 

2  29.1 

11 

17  10  34.99 

13.404 

24  13  44.3 

31.53 

147.4 

11 

19  51  46.55 

13.090 

22  69  66.9 

83.17 

2  80.3 

12 

17  15  57.52 

.461 

24.2159.4 

10.78 

148.9 

12 

19  56  58.55 

19.073 

22  46  20.9 

34.81 

2  31.6 

18 

17  21  20.66 

.474 

24  29  31.4 

17.98 

150.8 

13 

20    2    9.28 

.930 

22  82    5.8 

80U3 

2  82.8 

14 

17  26  44.31 

.405 

24  36  20.0 

10.11 

151.8 

14 

20    7  18.70 

.804 

22  17  12.2 

88.03 

2  34.1 

15 

17  32    8.42 

.513 

24  42  24.9 

14.38 

158.2 

15 

20  12  26.79 

.808 

22    1  40.7 

39.66 

2  35.3 

16 

17  37  82.96 

13.633 

24  47  45.6 

13.43 

154.7 

16 

20  17  33.49 

13.760 

21  45  81.7 

41.14 

2  36.5 

17 

17  42  57.87 

.544 

24  62  21.9 

10.58 

1  56.3 

17 

20  22  38.79 

.001 

21  28  46.0 

49.65 

2  87.6 

18 

17  48  23.08 

.556 

24  56  13.7 

8.73 

1  57.8 

18 

20  27  42.66 

.081 

21  11  24.5 

44.18 

2  88.7 

19 

17  53  48.52 

.608 

24  59  20.8 

0.80 

159.3 

19 

20  32  45.09 

.670 

20  68  27.8 

45.69 

2  89.S 

20 

17  59  14.12 

.509 

25    1  42.9 

4.98 

2    0.7 

20 

20  37  46.05 

.608 

20  84  56.3 

47.03 

2  40.9 

21 

18    4  39.81 

13.509 

25    3  20.1 

8.11 

2    2.1 

21 

20  42  45.53 

19.447 

20  16  50.9 

48.43 

2  41.9 

22 

18  10    5.53 

.671 

25    4  12.1 

-1.33 

2    8.6 

22 

20  47  43.50 

.883 

19  66  12.2 

49.78 

2  42.9 

23 

18  15  81.21 

.607 

25    4  18.7 

+0.00 

2    5.1 

23 

20  52  39.96 

.890 

19  86    1.1 

61.13 

2  48.9 

24 

18  20  56.77 

.601 

25    8  40.1 

9.66 

2    6.6 

24 

20  57  34.88 

.960 

19  15  18.1 

63.44 

2  44.9 

25 

18  26  22.15 

.663 

25    2  16.4 

4.48 

2    8.1 

25 

21    2  28.27 

.193 

18  54    4.1 

53.71 

2  45.9 

26 

18  31  47.28 

13.640 

25    0    7.6 

0.81 

2    9.6 

26 

21    7  20.10 

13.197 

18  32  20.0 

64.95 

2  46.8 

27 

18  37  12.08 

.636 

24  57  13.6 

8.18 

2  11.0 

27 

21  12  10.38 

19.009 

18  10    6.5 

60.10 

2  47.6 

28 

18  42  36.48 

.600 

24  53  34.6 

10.00 

2  12.6 

28 

21  16  59.10 

11.997 

17  47  24.2 

67.34 

2  48.5 

29 

18  48    0.40 

.4B6 

24  49  10.7 

11.93 

2  13.9 

29 

21  21  46.25 

.989 

17  24  18.9 

66.49 

2  49.3 

30 

18  53  23.79 

.403 

24  44    2.2 

18.77 

2  15.4 

30 

21  26  31.85 

.807 

17    0  86.6 

69.69 

2  50.2 

31 

18  58  46.58 

18.485 

24  38    9.5 

16.00 

2  16.9 

31 

21  31  15.88 

11.803 

16  86  83.2 

00.07 

2  61.0 

32 

19    4    8.67 

13.404 

-24  81  32.6 

17.45 

2  18.4 

32 

21  86  58.84|     .787 

-16  12    4.4 

00.73 

2  51.9 
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M 
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7.6 
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M 
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N 
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fi 
7.0 
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N 
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JANUARY. 

FEBEUAUY.                        1 

GREENWICH  MEAN  TIME. 

GREENWICH  BfEAN  TIME.            | 

i 

1 

Var.of 
RJL 
fori 
hoar. 
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V«.of 
Dee. 
fori 
hour. 
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Ajcenakm. 

Var.of 
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S 

Noon, 

Nnm, 

Noom. 

Noon. 
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Noom. 
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a 

h.  m.    1. 

•. 

O     1       ff 

u 

L  m. 

h.  m.    a. 

a. 

o    1      a 

h.  m. 

1 

12  34  16.99 

t.9U 

-1  12  64.2 

9S.10 

17  61.2 

I 

18  18  87.01 

9.9SS 

-4  62  11.7 

11.09 

16  27.9 

2 

12  85  60.69 

.•77 

122    4.7 

99.70 

17  48.9 

2 

18  14  29.66 

.154 

4  66  87.6 

10.00 

16  24.8 

12  37  23.12 

.819 

1  81    7.8 

99.40 

17  46.4 

8 

13  16  20.88 

9.07S 

6    0  61.4 

lOOS 

16  21.7 

12  88  64.81 

.800 

140    2.8 

99.17 

17  44.0 

4 

18  16    9.12 

1.901 

6    4  68.1 

0.09 

16  18.6 

12  40  25.66 

.700 

1  48  60.8 

91.00 

17  41.6 

6 

18  16  66.88 

.007 

6    8  42.7 

9.00 

16  16.4 

12  41  66.81 

8.710 

1  67  81.1 

91.00 

17  89.0 

6 

18  17  40.64 

1.099 

6  12  19.8 

0.70 

16  12.2 

12  48  24.07 

.077 

2    6    4.6 

91.94 

17  86.6 

7 

18  18  28.85 

.785 

6  16  44.4 

9.95 

16    8.9 

12  44  61.79 

.OSS 

2  14  80.6 

90.0S 

17  84.0 

8 

18  19    8.96 

.040 

6  18  66.8 

7.79 

16    6.6 

12  46  18.45 

•aeo 

2  22  49.8 

90.01 

17  81.6 

9 

18  19  42.48 

.050 

6  21  66.8 

7.10 

16    2.8 

10 

12  47  44.01 

.049 

2  81    0.0 

90.97 

17  29.0 

10 

18  20  18.72 

.400 

6  84  41.6 

0.05 

16  69.0 

12  49    8.46 

S.490 

2  89    2.4 

10.09 

17  26.6 

11 

18  20  62.81 

1.S70 

6  27  14.7 

0.U 

16  66.6 

12  60  81.78 

U47 

2  46  66.4 

10.07 

17  28.9 

12 

18  21  24.64 

.970 

6  29  84.9 

0.50 

16  62.2 

12  61  68.92 

.soo 

2  64  41.7 

10.91 

17  21.8 

18 

18  21  64.18 

.109 

6  81  41.8 

0.01 

16  48.7 

12  68  14.86 

.S47 

8    2  18.2 
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0    1      • 

h.  m. 

1 

12  65     1.38 

8.M0 

-  6  18  27.1 

38.08 

6  15.5 

1 

13  53    3.25 

5.850 

-12  36  44.4 

81.59 

6  11.6 

2 

12  66  86.36 

8.985 

6  29  42.7 

38.36 

6  13.1 

2 

13  65  12.37 

.401 

12  48  22.7 

31.58 

6    9.8 

3 

12  68  12.66 

4.040 

6  41    8.8 

38.49 

6  10.8 

8 

13  67  22.49 

.448 

13    1    0.7 

81.57 

6    8.0 

4 

12  69  60.26 

.004 

6  62  80.8 

38.71 

6    8.5 

4 

18  69  33.61 

.484 

13  18  38.3 

81.55 

6    6.8 

5 

13    1  29.14 

,    .147 

7    4    1.9 

38.93 

6    6.2 

6 

14    146.71 

.535 

13  26  16.2 

81.53 

6    4.6 

6 

18    8    9.29 

4.109 

7  16  88.6 

39.18 

6    8.9 

6 

14    3  68.79 

5.566 

18  88  61.2 

81.46 

6    2.8 

7 

13    4  60.67 

.380 

7,27  19.9 

39.88 

6    1.7 

7 

14    6  12.84 

.606 

18  61  26.2 

81.48 

6    1.1 

8 

18    6  33.28 

.800 

7  89    6.9 

39.63 

6  69.6 

8 

14    8  27.86 

.646 

14    8  69.7 

81.87 

4  69.4 

9 

13    8  17.07 

.849 

7  60  66.2 

39.70 

6  67.8 

9 

14  10  48.83 

.685 

14  16  31.6 

81.80 

4  67.7 

10 

13  10    2.02 

.897 

8    2  60.7 

39.86 

6  66.1 

10 

14  13    0.74 

.734 

14  29    1.8 

81.31 

4  66.0 

11 

13  ir  48.11 

4.4U 

8  14  49.1 

80.03 

6  62.9 

11 

14  16  18.68 

5.763 

14  41  29.9 

81.13 

4  64.4 

12 

13  18  36.33 

U91 

8  26  61.4 

80.18 

6  60.8 

12 

14  17  37.34 

.801 

14  68  66.7 

81.08 

4  62.8 

13 

13  16  28.67 

•887 

8  88  67.6 

80.88 

6  48.7 

18 

14  19  67.03 

.840 

16    6  19.2 

80.94 

4  61.2 

14 

18  17  18.12 

.588 

8  61    7.0 

80.47 

6  46.6 

14 

14  22  17.66 

.878 

16  18  40.6 

80.84 

4  49.6 

15 

13  19    8.66 

•638 

9    8  19.9 

80.60 

6  44.6 

16 

14  24  89.19 

.917 

16  30  59.6 

80.75 

4  48.0 

16 

13  20  66.28 

4.678 

9  16  86.9 

80.73 

6  42.4 

16 

14  27    1.64 

5.955 

16  48  16.8 

80.67 

4  46.4 

17 

13  22  47.99 

•718 

9  27  64.8 

80.83 

6  40.8 

17 

14  29  26.01 

5.998 

16  66  81.9 

80.58 

4  44.9 

18 

18  24  41.78 

.768 

9  40  14.9 

80.91 

6  38.3 

18 

14  31  49.30 

6.081 

16    7  44.8 

80.48 

4  48.4 

19 

13  26  86.62 

•807 

9  62  87.8 

80.99 

6  36.8 

19 

14  34  14.61 

.070 

16  19  66.2 

80.85 

4  41.9 

20 

18  28  82.60 

•881 

10    6    1.6 

81.06 

6  34.3 

20 

14  36  40.64 

.108 

16  82    1.9 

80.19 

4  40.4 

21 

18  30  29.44 

4.898 

10  17  27.4 

81.13 

6  82.8 

21 

14  39    7.69 

6.146 

16  44    4.3 

80.01 

4  88.9 

22 

13  82  27.43 

.988 

10  29  66.1 

81.19 

6  80.3 

22 

14  41  36.66 

.184 

16  66    2.6 

39.88 

4  87.4 

23 

18  84  26.46 

4.980 

10  42  24.6 

81.36 

6  28.3 

28 

14  44    4.64 

.333 

17    7  66.4 

39.65 

4  36.0 

24 

13  86  26.49 

8.038 

10  64  66.7 

81.83 

6  26.4 

24 

14  46  84.84 

.361 

17  19  46.7 

39.45 

4  84.6 

25 

18  88  27.66 

•866 

11    7  28.4 

81.88 

6  24.6 

26 

14  49    6.07 

.800 

17  81  30.3 

39.35 

4  88.1 

26 

18  40  29.68 

8.106 

11  20    2.4 

81.44 

6  22.6 

26 

14  61  86.72 

6.888 

17  48    9.6 

39.05 

4  81.7 

27 

18  42  33.71 

•  180 

11  82  37.6 

81.49 

6  20.7 

27 

14  64    9.29 

.876 

17  64  48.7 

38.64 

4  80.3 

28 

18  44  36.81 

•193 

11  46  18.8 

81.58 

6  18.8 

28 

14  66  42.77 

.414 

18    6  13.0 

38.63 

4  28.9 

29 

18  46  41.91 

•388 

11  67  60.8 

81.56 

6  17.0 

29 

14  69  17.17 

•463 

18  17  87.3 

38.40 

4  27.6 

80 

18  48  48.02 

.376 

12  10  28.8 

81.58 

6  16.2 

80 

16    162.48 

.490 

18  28  66.2 

38.17 

4  26.1 

31 

13  60  66.18 

6.817 

12  28    6.2 

81.59 

6  13.4 

81 

16    4  28.71 

6.897 

18  40    9.6 

37.94 

4  24.8 

82 

18  68    3.26 

6.889 

-12  86  44.4 

81.59 

6  11.6 

32 

16    7    6.83 

6.066 

-18  61  17.3 

37.70 

4  28.6 

Dtty  of  the  Month, 

4th. 

•th. 

14th. 

19th. 

r 
4.4 

94th. 

S9th. 

Daj 

of  the  Month,      3d. 

81 

th. 
4.0 

13th. 

18th. 

»3d. 

Mth. 

Semidiameter 

4.7 

n 
4.6 

n 
4.6 

N 

4.3 

u 
4.2 

Sen 

oidiameter       4.1 

« 
4.0 

N 

3.9 

• 
3.9 

■ 
3.8 

Hor.  Parallax 

8.0 

7.8 

7.7 

7.6 

7.3 

7.1 

Ho 

r.  Parallax      7.0 

6.9 

6.7 

6.6 

6.6 

6.4 
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SEPTEMBER. 


OCTOBER. 


1 

2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
16 

16 
17 
18 
19 

to 

tl 
22 
28 
24 
26 

26 
27 
28 
29 
80 

81 
82 


GREENWICH  MEAN  TDCE 


^SBS?' 


iVboii. 


b.  m.  t. 
16  7  6.88 
16  9  48.84 
16  12  22.76 
16  16  2.64 
16  17  48.28 

16  20  24.82 
16  28  7.28 
16  26  60.64 
16  28  84.87 
16  81  19.98 

16  84  6.97 
16  86  62.84 
16  89  40.66 
16  42  29.11 
16  46  18.62 

16  48  8.78 
16  60  69.86 
16  68  61.76 
16  66  44.47 
16  69  88.01 

16  2  82.^) 
16  6  27.50 
16  8  28.44 
16  11  20.16 
16  14  17U» 

16  17  16.01 
16  20  16.10 
16  28  14.96 
16  26  16.68 
16  29  16.96 

16  82  19.05 
16  86  21.88 


Tit.  of 


for  1 
hoar. 


JVboM. 


.609 


.677 
.714 


6.7*1 
.786 


.Ml 


«.ft4 

6.970 

7.000 

.0«9 

.077 

7.111 
•140 
.179 
.fit 
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7.260 
.010 
.047 

.000 
UlS 

7.440 
.477 
.010 
.040 
.070 

7.000 
7.000 


Dee. 
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hoar. 

iV««. 

^bM». 

O     1       « 

-18  61  17.8 

«7.70 

19    2  19.2 

37.46 

19  18  16.2 

37.10 

19  24    6.0 

00.90 

19  84  47.8 

90.00 

19  46  28.8 

90.00 

19  66  61.0 

36U>4 

20    6  11.0 

30.71 

20  16  28.4 

30.07 

20  26  28.2 

90.00 

20  86  24.8 

34.09 

20  46  18.8 

34.00 

20  66  68.6 

34.01 

21    6  26.6 

30.00 

21  14  49.1 

30.00 

2124    4.0 

33.00 

2188    9.6 

93.04 

21  42    6.6 

33.14 

21  60  62.0 

31.70 

2169  28.8 

31.01 

22    7  66.8 

90.00 

22  16  11.8 

90.40 

22  24  16.9 

90U»1 

22  82  11.9 

19.00 

22  89  66.9 

10.10 

22  47  28.8 

10.00 

22  64  60.2 

10.10 

28    2    0.0 

17.09 

28    8  68.6 

17.90 

28  16  46.6 

10.73 

28  22  21.2 

10.94 

-28  28  46.1 

10.74 

h.  m. 
4  23.5 
4  22.2 
4  20.9 
4  19.6 
4  18.8 

4  17.1 
4  16.9 
4  14.7 
4  18.6 
4  12.8 

4  11.1 
4  10.0 
4  8.9 
4  7.8 
4    6.7 

4  6.6 

4  4.6 

4  8.4 

4  2.8 

4  1.2 

4  0.2 
8  69.2 
8  68.2 
8  67.2 
8  66.2 

8  66.2 
8  64.8 
8  68.8 
8  62.4 
8  61.6 

8  60.6 
8  49.7 


GREENWICH  MEAN  TIME. 


AMMlfliOD. 

Tar.  Of 
RJL. 
fori 
boor. 

JVoon. 

N^. 

h.  m.    1. 

f. 

16  32  19.05 

7.003 

16  85  21.88 

.000 

16  38  26.48 

.003 

16  41  29.67 

.090 

16  44  84.68 

.716 

16  47  40.16 

7.744 

16  60  46.38 

.ns 

16  68  68.26 

.790 

16  67    0.78 

.910 

17    0    8.82 

.000 

17    8  17.68 

7.074 

17    6  26.88 

.000 

17    9  86.71 

.934 

17  12  47.16 

.047 

17  16  68.16 

.970 

17  19    9.71 

7.003 

17  22  21.77 

0.010 

17  26  84416 

.000 

17  28  47.40 

.000 

17  82    0.92 

.073 

17  86  14.89 

0.091 

17  88  29.29 

.109 

17  41  44.11 

•  190 

17  44  69.84 

.140 

17  48  14.96 

.100 

17  61  80.94 

0.174 

17  64  47.80 

.100 

17  68    4.02 

•999 

18    1  21.07 

.917 

18    4  88.44 

.900 

18    7  66.12 

0.943 

18  11  14.08 

0.900 

lilSCSL 

TWTMt 

Dm. 
fori 
hoar. 

M 

16.94 

Norn. 

O     1       • 

-28  22  21.2 

28  28  45.1 

10.74 

23  84  66.7 

10.30 

28  40  66U) 

14.71 

28  46  4;2.7 

14.10 

28  62  16.7 

10.04 

28  67  87.6 

10U>9 

24    2  46.2 

13.00 

24    7  89.4 

11.97 

24  12  20.0 

UUO 

24  16  46.8 

10.00 

24  20  69.6 

10.30 

24  24  68.4 

9.00 

24  28  48.0 

0.00 

24  82  18.8 

0.40 

24  88  29.1 

7.00 

24  88  80.4 

7.34 

24  41  17.0 

0.00 

24  48  48.9 

0.03 

24  49    6.9 

0.40 

24  48    8.0 

4.70 

24  49  66.1 

4.10 

24  61  26.9 

0.09 

24  62  48.8 

3.99 

24  68  44.2 

9.90 

24  64  29.7 

1.07 

24  64  69.4 

0.99 

24  66  18.3 

-6.90 

24  66  11.4 

+6.41 

24  64  68.7 

1.67 

24  64  20.0 

1.74 

-24  68  80.8 

%Al 

Z60S 
8  49.7 
8  48.8 
8  47.9 
8  47.0 

8  46.2 
8  46.4 
8  44.6 
848.8 

8  48.0 

8  42.2 

8  41.4 
8  40.6  < 
8  88.8 
8  89.0 

8  88.8 

8  87.6 
8  86.8 

8  86.1 
886.4  i 


8  84.7  I 
8  84.0 
888.8  I 
8  82.6  i 
8  81.9 

8  81.2 
880.6 
8  29.9 
8  29.2 
8  28.6 

I 

8  27.9 
8  27.3 


Diij«rite 


Seaidbaetsr 
Hor.  ParaiUz 


8.7 
6.8 


Tlh. 


8.7 
6.2 


1Mb. 


8.6 
6.2 


ITIh. 


8.6 
6.1 


8.6 
9J0 


Dojorite] 


8.6 
6.9 


Semidiamotor 
Hot.  PWttllax 


8.4 
53 


8.4 

6.8 


vm. 


8.4 

6.8 


191k. 


8.8 

6.7 


8.8 
6.6 


8.2 
6^ 
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NOVEMBER. 

DECEMBER. 

1 

OBEBNWICH  MEAN  TIME. 

GREENWICH  MEAN  TIME. 

s: 

Tar.  of 
R.A. 
Ibr  1 
hoar. 

litSCSJ., 

Dm. 
Ibrl 
hour. 

UOTldlaii 
PMct. 

1 

;i6i^* 

Tar.  ol 
RJk. 
fori 
hour. 

'  liiSKSKJ.. 

Tar.of 
Dee. 
tori 
hour. 

n 

MerkUaa 
PaMca. 

Hmm. 

Noom. 

iVvOM. 

Nom^ 

Norn, 

Nwm 

iVbon. 

h.  m.    t. 

B. 

o    1     n 

« 

h.  m. 

k.m.    1. 

a. 

0    1     « 

h.  m. 

1 

18  11  14.08 

8.S68 

-24  68  80.8 

9.41 

8  27.8 

1 

19  60  40.78 

8.91 

8-22  24    8.4 

99.80 

8    8.6 

2 

18  14  82.28 

•MS 

24  62  24.6 

8.06 

8  26.6 

2 

19  68  67.88 

.90 

0    22  16    6.8 

99.99 

8    7.9 

8 

18  17  60.72 

.§72 

24  61    2.9 

8.75 

8  26.9 

8 

19  67  14.63 

.19 

4    22    6  48.4 

98.54 

8    7.2 

4 

18  21    9.86 

.160 

24  49  26.0 

4.49 

8  26.3 

4 

20    0  81.13 

.16 

1     21  66  16.8 

94.15 

8    6.5 

6 

18  24  28.16 

.987 

24  47  81.0 

8.09 

8  24.7 

6 

20    8  47.83 

.10 

6    21  46  29.6 

94.75 

8    6.8 

6 

18  27  47.18 

•.S9S 

24  46  20.9 

8.70 

8  24.1 

6 

20    7    8.21 

8.16 

4    2186  28.6 

95.84 

8    6.1 

7 

18  81    6.24 

.«96 

24  43  64.6 

0.44 

8  28.4 

7 

20  10  18.76 

.14 

0    2126  18.6 

95.99 

8    4.6 

8 

18  84  26.46 

•S03 

24  40  12.2 

7.19 

8  22.8 

8 

20  18  88.96 

.19 

0    21  16  44.6 

90.50 

8    8.8 

9 

18  87  44.76 

.to« 

24  87  18.4 

7.60 

8  22.2 

9 

20  16  48.88 

.11 

1     21    6    1.7 

97.07 

8    8.1 

10 

18  41    4.14 

.809 

24  88  68.4 

8.47 

8  21.6 

10 

20  20    3.83 

.09 

0    20  64    6.2 

97.08 

8    2.4 

11 

18  44  28.68 

0.811 

24  80  27.1 

9.15 

8  21.0 

11 

20  28  17.46 

6.06 

0    20  42  66.8 

96.19 

8    1.7 

12 

18  47  43.06 

•819 

24  26  89.6 

9.68 

8  20.4 

12 

20  26  81.19 

.00 

i4    20  81  82.1 

96.74 

8    1.0 

13 

18  61    2.65 

•818 

24  22  86.9 

10.50 

8  19.8 

18 

20  29  44.66 

.04 

6    20  19  66.8 

99.39 

8    0.8 

14 

18  64  22.06 

•818 

24  18  16.0 

11.17 

8  19.2 

14 

20  83  67.61 

.08 

9    20    8    6.8 

99.88 

2  69.6 

15 

18  57  41.67 

•818 

24  18  89.9 

11.84 

8  18.6 

16 

20  86  10.08 

6.01 

5     19  66    8.9 

80.81 

2  68.8 

16 

19    1    1.06 

0.819 

24    8  47.9 

I9.51 

8  18.0 

16 

20  89  22.26 

7.99 

6    19  48  48.7 

80.90 

2  68.0 

17 

19    4  20.61 

•810 

24    8  89.8 

18.18 

8  17.4 

17 

20  42  84.01 

.96 

1     19  81  20.9 

81.48 

2  57.8 

18 

19    7  89.92 

•806 

28  68  16.7 

18.64 

8  16.8 

18 

20  46  46.36 

.90 

4    19  18  40.6 

81.95 

2  56.6 

19 

19  10  69.27 

•805 

28  62  86.6 

14.50 

8  16.2 

19 

20  48  66.29 

.94 

7     19    6  47.7 

89.48 

2  66.8 

20 

19  14  18.68 

•801 

23  46  89*7 

18.10 

8  16.6 

20 

20  62    6.80 

.99 

»    18  62  42.8 

89.90 

2  66.0 

21 

19  17  87.69 

6.907 

28  40  27.9 

18.69 

8  14.9 

21 

20  66  16.90 

7.91 

1     18  89  26.8 

88.40 

2  64.2 

22 

19  20  66.76 

•999 

23  84    0.4 

10.46 

8  14.8 

22 

20  68  26.67 

.61 

4     18  26  67.0 

88.95 

2  68.4 

28 

19  24  16.69 

•966 

28  27  17.1 

17.14 

8  13.7 

23 

21    1  85.82 

.61 

6    18  1316.6 

84.48 

2  62.6 

24 

19  27  84.48 

•980 

23  20  18.1 

17.79 

8  18.1 

24 

21    4  44.64 

.6fl 

«     17  68  24.6 

84.90 

2  61.8 

26 

19  80  63.10 

•973 

28  18   8.8 

16.44 

812.4 

26 

21    7  63.08 

.64 

10     17  44  21.6 

85.80 

2  61.0 

28 

19  84  11.66 

6^9«6 

28    6  88.0 

19.09 

8  11.7 

26 

21  11    0.98 

7.M 

ta     17  80    7.4 

85.81 

2  50.2 

27 

19  87  29.88 

•986 

22  67  47.1 

19.74 

8  11.1 

27 

21  14    8.50 

.6C 

4     17  16  42.7 

80.95 

2  49.4 

28 

19  40  47.89 

.940 

22  49  46.6 

90.89 

8  10.6 

28 

21  17  16.59 

.71 

to     17    1    7.2 

88.06 

2  48.6 

29 

19  44    6.78 

.989 

22  41  28.5 

91.08 

8    9.9 

29 

21  20  22.26 

.71 

18     16  46  21.8 

87.11 

2  47.8 

30 

19  47  28.86 

.999 

22  82  66.0 

91.07 

8    9.2 

80 

21  28  28.48 

.71 

M)    16  81  26.6 

87.68 

■ 

2  47.0 

31 

19  60  40.78 

6^918 

22  24    8.4 

99.80 

8    8.6 

81 

21  26  84.28 

7.71 

19    16  16  19.9 

87.98 

2  46.1 

82 

19  68  67.88 

6.906 

-22  15    6.8 

99.99 

8    7,9 

82 

21  29  89.64|   7.71 

8-16    1    4.9 

88.89 

2  46.8 

DuofllMMtelh, 

Ift 

SOk. 

11th. 

u 
8.1 

16lh. 

M 

8.0 

8.0 

»«<h. 

ntsfi^liatllk,  Ist. 

eih. 

2.8 

llih. 

• 
2.8 

16th. 

It 

2.8 

»lit. 

II 
2.8 

%i 

8th. 

a 
2.7 

Slit 

II 
2.6 

Semidiiueter 

M 

8.2 

n 
8.2 

• 
2.9 

Semidiatn.    2.9 

Hor.  PmOlaz 

5.4 

6.4 

6.8 

6.2 

6.1 

6.0 

Hor.  Par.     5.O 

4.9 

4.8 

4.7 

4.6 

^ 

4.6 

4.4 
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JANUARY. 


FEBRUARY. 


1 

2 
8 

4 
6 

6 
7 

8. 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
29 

26 

27 
28 
29 
80 

31 
32 


GREENWICH  MEAN  TIME. 


jbransioa. 

Var.of 
R.A. 
fori 
hoar. 

Nwm. 

iViMMI. 

h.  m.    t. 

t. 

22  18    5.41 

1.865 

22  18  50.10 

.860 

22  14  85.18 

.88S 

22  15  20.48 

.890 

22  16    6.15 

.909 

22  16  52.18 

1.939 

22  17  88.42 

.985 

22  18  25.01 

•948 

22  19  11.90 

.980 

22  19  59.08 

.973 

22  20  46.58 

1.98S 

22  21  84.25 

1.994 

22  22  22.24 

9.006 

22  23  10.49 

.0 1 :, 

22  23  58.99 

.096 

22  24  47.73 

9U»9 

22  23  86.70 

.046 

22  26  25.90 

•066 

22  27  15.88 

.084 

22  28    4.98 

.078 

22  28  54.84 

9.069 

22  29  44.91 

.091 

22  80  85.18 

•099 

22  81  25.65 

.107 

22  82  16.81 

.116 

22  88    7.16 

9.138 

22  33  58.19 

.180 

22  84  49.89 

•187 

22  85  40.76 

.144 

22  86  82.29 

.161 

22  87  28.98 

9.168 

22  88  15.88 

9.184 

DtSESEL 

V«rx>f 
Dee 
fori 
hoar. 

iVbon. 

Nom. 

O      1      tt 
-12    8  88.9 

a 
10.67 

12    4  19.2 

.87 

12    0    2.1 

.77 

11  55  42.7 

.88 

11  51  2|.l 

10.96 

11  46  57.8 

11.04 

11  42  81.8 

•18 

11  88    8.2 

•99 

11  88  82.9 

.80 

1129    0.6 

.89 

1124  26.2 

11.48 

11  19  49.8 

•68 

11  15  11.5 

.84 

11  10  81.2 

.79 

11    6  49.0 

.80 

11    1    5.0 

11.88 

10  56  19.2 

11.96 

10  51  81.6 

1S.03 

10  46  42.8 

.10 

10  41  51.2 

.17 

10  86  58.8 

19.94 

10  82    8.7 

a\ 

10  27    7.5 

.88 

10  22    9.7 

U6 

10  17  10.8 

.81 

10  12    9.8 

19.67 

10    7    6.9 

.88 

10    2    8.0 

.89 

9  66  57.6 

.76 

9  61  50.7 

.81 

9  46  43.4 

19.87 

-  9  41  82.7 

19.98 

M«ridiaa 
Fuaice. 


h.  m. 
8  31.4 
8  28.2 
8  25.0 
8  21.8 
S  18.7 

8  15.5 
8  12.8 
8  9.1 
t  6.0 
S    2.8 

2  59.6 
2  56.5 
2  58.4 
2  50.2 
2  47.1 

2  44.0 
2  40.9 
8  87.8 
2  84.7 
2  81.6 

2  28.6 
8  26.4 
2  22.8 
2  19.2 
2  16.1 

2  18.0 
2  9.9 
2  6.8 
2  8.8 
2    0.7 

1  67.6 
1  64.6 


GREENWICH  MEAN  TIME. 


Ajecnsion. 

Var.of 
R.A. 
fori 
hoar. 

y.on. 

Noon, 

h.  m.     • 

t. 

22  88  15.88 

9.184 

22  89    7.88 

.170 

22  89  69.97 

.178 

22  40  62.25 

.189 

22  41  44.66 

.187 

22  42  87.20 

3.199 

22  48  80.86 

.197 

22  44  22.68 

.901 

22  46  15.60 

.906 

22  46    8.47 

.909 

22  47    1.64 

3.318 

22  47  54.70 

.317 

22  48  47.95 

.331 

22  49  41.28 

.394 

22  60  84.69 

.1«7 

22  51  28.16 

9.980 

22  62  21.70 

.383 

22  68  15.29 

.384 

22  64    8.94 

.388 

22  55    2.64 

.388 

22  66  66.89 

t.340 

22  66  60.18 

.349 

22  57  44.01 

.344 

22  68  87.87 

346 

22  69  81.77 

.348 

28    0  26.69 

3.347 

28    1  19.64 

.348 

28    2  18.60 

.348 

28    8    7.68 

.849 

28    4    1.66 

.349 

28    4  66.65 

3349 

28    6  49.64 

3.349 

DecliaaSn. 

YVMt 

Dm. 
fori 
boor. 

Noon, 

Nom, 

O    1      • 

-«  41  82.7 

13.98 

9  86  21.7 

13.96 

9  81    9.4 

1838 

9  26  66.8 

36 

9  20  41.0 

•18 

9  i6  24.9 

18.18 

9  10    7.6 

38 

9    4  49.2 

38 

8  69  29.7 

38 

8  64    9.2 

37 

8  48  47.7 

UAl 

8  48  26.2 

38 

8  88    1.7 

39 

8  83  87.8 

.68 

8  27  12a 

37 

8  21  46.0 

18.81 

8  16  19.1 

•64 

8  10  51.6 

.87 

8    6  28.2 

.70 

7  69  64.1 

.78 

7  64  24.8 

18.78 

7  48  68.9 

.78 

7  48  22.9 

31 

7  87  61.8 

38 

7  82  19.1 

36 

7  36  46.4 

18.87 

7  31  18.2 

39 

7  16  89.6 

.91 

7  10    6.6 

.88 

7    4  81.0 

38 

6  68  66.3 

18.96 

-6  68  21.0 

18.87 

km. 
1  643 
1  613 
1  483 
1  463 
143.3 

189.3 
186.1 
188.0 
180.0 
127.0 

138.9 

180.8 
1  17.8 
1  14.8 
1  11.7 

1  83 
1  6.6 
1    33 

0  60.6 
0  66.4 

0  68.4 
0  60.4 
0  473 
0  443 
0  41.3 

0  883 
0  85.1 
0  83.1 
0  390) 
0360) 

033.9 
0  19J 


DHjOfilM 


PoUr  Semidiametar       ie.7 
HorisoaCftl  pAnllsx         1.9 


11*. 


16.4 
1.5 


«lsi 


16.1 
1.6 


Slit. 


DuoTlte 


16.9 
1.6 


PoUr  Semidimmeter 
Horisotttal  ParaiUz 


16.9 
1.6 


11th. 


15.7 
1.4 


niM 


16.6 
1.4 


163 
13 
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MARCH. 

APRIT-. 

1 

1 

GREENWICH  MEAN  TIME. 

1 

GREENWICH  MEAN  TMB. 

Aaewulan. 

Var.of 
RJk. 
fori 
hoar. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 
hoar. 

Meridian 
PaaMge. 

Aacenskm. 

Var.of 
R.A. 
fori 
boor. 

Apparent 
Declination. 

Varxrf 
Dee. 
fori 
hoar. 

Meridian 
PaiMflB. 

1 

No<m, 

Noon. 

Noon, 

Noon, 

t 

Noon, 

Noon, 

Noon, 

Noon, 
II 

h.  m.    t. 

1. 

O    1       tt 

ft 

h.  m. 

h.   m.    f. 

1. 

O     1       II 

h.  m. 

1 

28    4    1.56 

Q.349 

-7    4  81.0 

18.96 

0  26.0 

1 

28  81  84.13 

3.166 

-4  11  47.4 

18.68 

22  48.6 

2 

23    4  55.56 

.340 

6  58  56.2 

.96 

0  22.9 

2 

28  82  26.08 

.169 

4    6  19.4 

.66 

22  45.5 

8 

28    5  49.54 

.2M0 

6  58  21.0 

.97 

0  19.9 

8 

28  88  17.78 

.163 

4    0  52.2 

.63 

22  42.5 

4 

28    6  43.58 

.S49 

6  47  45.5 

.98 

0  16.9 

4 

28  84    9.40 

.147 

8  55  25.8 

.69 

22  89.4 

6 

28    7  87.50 

.349 

6  42    9.8 

13.99 

0  18.9 

5 

28  85    0.87 

.141 

8  50    0.3 

.65 

22  36.3 

6 

28    8  81.46 

3.348 

6  86  88.9 

14.00 

0  10.8 

6 

28  86  52.19 

3.186 

8  44  85.7 

18.61 

22  38.2 

7 

28    9  25.40 

.347 

6  30  57.8 

.00 

0    7.8 

7 

28  86  48.36 

.139 

8  89  12.0 

.47 

22  30.1 

8 

23*10  19.31 

.346 

6  25  21.6 

.01 

0    4.8 

8 

28  87  84.37 

.133 

8  88  49.8 

.48 

22  27.0 

9 

23  11  13.19 

.346 

6  19  45.8 

.0! 

5  ^    ^'H 
\n  M.7} 

9 

28  88  25.21 

.116 

8  28  27.6 

.89 

22  28.9 

10 

23  12    7.04 

.343 

6  14    8.9 

.01 

23  55.7 

10 

28  89  15.88 

.106 

8  28    7.0 

•84 

22  20.8 

11 

23  13    0.85 

3.341 

6    8  82.5 

14.01 

28  52.7 

11 

28  40    6.88 

S.101 

8  17  47.5 

18.99 

22  17.7 

12 

28  13  54.61 

.339 

6    2  56.2 

•01 

23  49.6 

12 

28  40  56.70 

.093 

8  12  29.1 

.34 

22  14.6 

13 

23  14  48.32 

.337 

5  57  20.0 

.01 

28  46.6 

13 

28  41  46.84 

.086 

8    7  11.9 

.19 

22  11.5 

14 

23  15  41.97 

.339 

5  51  43.9 

.00 

28  48.5 

14 

28  42  86.79 

.077 

8    155.9 

•  13 

22    8.4 

16 

23  16  85.57 

.333 

5  46    7.9 

14.00 

28  40.5 

15 

28  48  26.55 

.069 

2  56  41.2 

•08 

22    5.3 

16 

23  17  29.11 

3.339 

5  40  82.0 

18.99 

28  37.4 

16 

28  44  16.12 

3.061 

2  51  27.7 

18.03 

22    2.2 

17 

23  18  22.58 

.336 

5  34  56.3 

.98 

28  84.4 

17 

28  45    5.49 

.063 

2  46  15.6 

13.98 

21  59.1 

18 

23  19  16.98 

.333 

5  29  20.9 

.97 

23  81.3 

18 

28  45  54.66 

.044 

2  41    4.7 

•93 

21  55.9 

19 

23  20    9.31 

.330 

5  28  46.7 

.96 

28  28.8 

19 

28  46  43.62 

.086 

2  85  55.2 

.86 

21  62.8 

20 

23  21    2.56 

.317 

5  18  10.8 

.96 

28  25.2 

20 

28  47  82.37 

.037 

2  80  47.1 

.80 

21  49.7 

21 

23  21  55.72 

3.318 

5  12  86.3 

ia.93 

23  2^.2 

21 

23  48  20.91 

3.018 

2  25  40.4 

13.74 

21  46.6 

22 

23  22  48.80 

.310 

5    7    2.1 

.93 

23  19.1 

22 

28  49    9.24 

.009 

2  20  85.2 

.68 

21  48.4 

23 

23  23  41.79 

.306 

6    128.8 

.90 

23  16.1 

23 

28  49  67.35 

3.000 

2  15  31.5 

•63 

21  40.3 

24 

23  24  34.69 

.303 

4  55  54.9 

.88 

28  13.0 

24 

23  50  46.28 

1.091 

2  10  29.8 

•66 

21  37.1 

25 

28  25  27.50 

.198 

4  50  22.0 

.86 

23  10.0 

26 

23  61  82.88 

.981 

2    5  28.6 

•60 

21  84.0 

26 

23  26  20.21 

2.194 

4  44  49.7 

18.84 

28    6.9 

26 

28  52  20.80 

1.971 

2    0  29.5 

13.43 

21  30.8 

27 

23  27  12.81 

.190 

4  89  17.9 

.83 

28    3.9 

27 

23  53    7.48 

.961 

1  55  82.1 

.86 

21  27.7 

28 

23  28    5.30 

.186 

4  88  46.6 

.80 

28    0.8 

28 

23  53  54.41 

.961 

1  50  36.4 

.39 

21  24.5 

29 

23  28  57.68 

.180 

4  28  15.8 

.77 

22  57.8 

29 

23  54  41.09 

.940 

1  45  42.4 

.33 

21  21.4 

30 

23  29  49.95 

.176 

4  22  45.6 

.74 

22  64.7 

80 

23  65  27.62 

.939 

140  50.2 

•14 

21  18.2 

31 

23  30  42.10 

3.170 

4  17  16.1 

18.71 

22  51.7 

31 

23  56  18.69 

1.918 

1  85  59.8 

13.07 

21  15.1 

32 

23  81  84.13 

3.166 

-4  11  47.4 

13.68 

22  48.6 

32 

23  56  59.59 

1.907 

-1  81  11.2 

11.99 

21  11.9 

D^f  of  tiM  Month, 

lat 

11th. 

Alat 

81st. 

D^f  of  the  Month, 

lit 

lltfa. 

Silt 

Slat 

Polar  Semidiam 

eter 

15.6 

15.6 

15.6 

15.7 

Polar  Semidianx 

Bter 

15.7 

15.9 

16.1 

16.4 

Horizontal  Para] 



Llax 

1.4 

1.4 

1.4 

1.5 

Horizontal  Para] 

lax 

1.5 

1.5 

1.5 

1.5 
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MAT. 


JUNE. 


1 

2 
8 

4 
6 

6 
7 
8 
9 
10 

U 
12 
18 
14 
1ft 

16 
17 
18 
19 
20 

21 
22 
28 
24 
2ft 

28 
27 
28 
29 
80 

31 
82 


OBEBNWICH  MEAN  TIME. 


AppAimt 
Right 


Tar.  of 


fori 
hoar. 


JV^M. 


h.  m.  1. 
28  ft6  18.69 
28ft6ft9J» 
23  ft7  4ft.21 
28ft8  80.ft6 
28  ft9  15.68 

0  0    0.40 

0  0  44.88 

0  1  29.06 

0  2  12.94 

0  2ft6JM 

0  8  89.7ft 

0  4  22.66 

0  6    ft.29 

0  6  47.ft7 

0  6  29.ftl 

0  7  11.12 

0  7  92JI8 

0  8  88.30 

0  9  18.86 

0  9ft4.07 

0  10  88.91 
0  11  18.89 
0  11  ft2.ftO 
0  12  81.28 
0  18    9.ft8 

0  18  47.88 
0  14  2ft.08 
0  1ft  2.28 
0  Ift  88.97 
0  16  lft.29 

0  16  61.18 
0  17  26.6ft 


Ihm, 


1.016 
.907 


••Tl 


1.8i0 


.899 


•789 
.788 
.7*4 
•740 

1.798 
.719 


1.888 
.888 
•899 


1^78 


.889 
.899 


1.487 


AppArent 
Daclii^tkm. 


Noom. 


-1  85  ft9.8 
1  81  11.2 
1  26  24.5 
1  21  89.7 
1  16  ft6.9 

1  12  16.1 
1  7  87.4 
1  8  0.7 
0  68  26.1 
0  68  68.7 

0  49  28.6 
0  44  66.7 
0  40  80.1 
0  86  6.8 
0  8146.8 

0  27  27.2 
0  28  11.0 
0  18  87.2 
0  14  4ft.8 
0  10  87.0 

0  6  80.7 

-0  2  27.0 

40  184.1 

0  6  82.6 

0  9  28.4 

0  18  21U 
0  17  11.7 
0  20  69.2 
0  24  48.8 
0  28  2ft.5 

083    i 
40  85  40.1 


Tar^xf 
Dee. 
fori 
hoar. 


19.07 

11.99 

.91 

.88 

.78 

11.88 
.87 
•48 
.89 

.80 

11.90 

.10 

11.01 

10.91 

.81 

10.71 
.81 
.81 
•41 
.81 

18.91 

10.10 

9.99 

.88 

.77 


.49 

.18 


Metidkn 


h.  iii« 
21  15.1 
21  11.9 
21  8.7 
21  ft.ft 
21    2.8 

20  89.1 
20  6ft.9 
30  62.7 
30  49.ft 
30  46.8 

30  48.1 
30  89.8 
30  86.6 
30  88.4 
30  80.2 

30  26.9 
30  38.7 
30  20.4 
30  17.1 
30  18.8 

30  10.6 
30  7.8 
20  4.0 
30  0.7 
19  67.4 

19  64.1 
19ft0.8 
19  47.ft 
19  44.2 
19  40.9 

19S7.ft 
19  84.1 


GREENWICH  MEAN  TIME. 


^ffiST* 


Var.of 


fori 
hoor. 


Noom, 


h.  m.  •. 
0  17  26.6ft 
0  18  1.68 
0  18  86.27 
0  19  10.41 
0  19  44.09 

0  20  1730 
0  20ft0.0ft 
0  21  22.88 
0  21  84.12 
0  22  2ft.42 

0  22ft6.24 
0  28  26.66 
0  28  66.88 
0  24  26.69 
0  24  64.49 

0  2ft  22.77 
0  2ft  ftO.52 
0  26  17.74 
0  26  44.48 
0  27  10.68 

0  27  86.18 
0  28^1.23 
0  28  26.71 
0  28  49.62 
0  29  12.96 

0  29  86.71 
0  29  67.87 
0  80  19.44 
0  80  40.40 
0  81    0.75 

0  81  30.49 
0  81  89.61 


No0n. 


1.480 
.481 
089 
.418 
.894 

1.878 
088 
.886 

.818 

.998 

1.974 
388 

.989 
.911 
.189 

1.187 
.148 
.198 
•101 
.078 

1.088 
U>89 


AppMvnt 
TV'lliintHi 


Dae. 
fbrl 


Noon, 


Not 


0.984 


0.988 
.911 


.881 

.63» 


0.788 


40  85  40.1 
0  89  124^ 
0  42  42.6 
0  46  9.1 
0  49  92Ji 

0  52  62.7 
0  56    9.6 

0  69  28.2 

1  2  88.6 

1    6  40.5 

1  8  44.1 
1  11  44.4 
1  14  4141 
1  17  84.7 
120  24.6 

128  104^ 
125  68.7 
1  28  82.9 
1  81  8.4 
188  4041 

186  8.5 
188  82.9 
1  40  58.5 
1  48  10.8 
145  28.8 

1  47  82.4 
1  49  87.5 
1  61  88.6 

1  68  85.7 
166  28.7 

1  67  17.6 

41  69    2.4 


8.98 
.80 
•87 
.84 
.41 

8.96 

.14 

8.00 

7.88 

.79 


.80 

•18 

7.01 


•41 
.98 

8.10 
8.84 

.78 
•69 


8.80 
8.14 
4.97 


h.  B. 
19  84.1 
19  80.8 
19  27.4 
19  24.0 
19  30.6 

19  17.2 
19  18.8 
19  10.4 
19    7.0  I 
19    8.6  ' 

I 
19    0.2 

18  56.8  > 

18  58.8 

18  49.9' 

18  46.4  . 

18  42.9  I 
18  89.4  ' 
18  86.0  ! 
18  82.6  ! 
18  29.0  ' 

18  2ft.ft  ! 
18  324», 
18  18.ft 
18  14.9  I 
18  11.8  I 

18  7.8 
18  4.3 
18  0.6 
17  67.0 
17  68.4 


4.46   17  49.8 
4.96    17  46.3 


DnjoTlte 


PoUr  Semidbiiieter       ]8.4 
UoriiooCAl  Pandlmz         i^ 


11*. 


16.7 
1.6 


«lsi 


17.1 
1.6 


Slfl. 


DVoTltelioath, 


17.6 
1.6 


Polar  Semidimmeter 
UorisoDtal  Parallax 


17.6 
1.6 


11th. 


18.1 
1.7 


nuL 


18.6 
1.7 


Sin. 


19.3 
1.8 


JUPITER^    18ft6. 
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JULY. 

AUGUST. 

. 

GREENWICH  MEAN  Tim<:. 

GREENWICH  MEAN  TIME. 

1 

Var.of 
RJk. 
fori 
hour. 

SedCa^n. 

V»r.of 
Dec. 
fori 
hoar. 

Meridian 
PiMaffe. 

1 

y^' 

Var.of 
RJL. 
fori 
hour. 

DeeUoaSon. 

Var^of 
Dee. 
tori 
hoar. 

Noon. 

Meridian 
PaM«e. 

Noon, 

«^ 

^roofi. 

iVww. 

Norn, 

Noon. 

Uocn. 

h.  B.    t. 

t. 

O     1        M 

u 

li.  m. 

h.m.    1. 

s. 

O     1       II 

If 

k.m. 

1 

0  31  20.49 

0.809 

-H  57  17.6 

4.46 

17  49.8 

1 

0  36    0.37 

0.063 

+2  17  27.2 

1.31 

16  62.8 

2 

0  31  39.61 

.788 

159    2.4 

.98 

17  46.2 

2 

0  85  68.03 

.114 

2  16  5841 

.51 

16  48.8 

8 

0  81  58.10 

.741 

2    0  43.0 

4.10 

17  42.5 

8 

0  86  64.9() 

.144 

2  16  14.8 

•70 

16  44.8 

4 

0  82  15.95 

.731 

2    2  19.4 

8.93 

17  88.9 

4 

0  86  61.16 

.174 

2  16  81.7 

1.89 

16  40.8 

5 

•  82  83.16 

•704 

2    8  51.6 

.76 

17  85.3 

6 

0  86  46.68 

•905 

2  14  44.0 

9.06 

16  86.3 

6 

0  82  49.73 

0.677 

2    5  19.5 

8.66 

17  31.6 

6 

0  86  41.87 

0.985 

2  18  61.7 

9.97 

16  82.8 

7 

•  88    5.64 

.««• 

2    6  43.1 

.40 

17  27.9 

7 

0  86  35.89 

•965 

2  12  64.9 

.46 

16  28.3 

8 

0  83  20.90 

.69S 

2    8    2.4 

.99 

17  24.2 

8 

0  86  28.68 

.995 

2  11  58.6 

.65 

15  24.2 

9 

•  83  35.50 

.504 

2    9  17.4 

8.04 

17  20.6 

9 

0  86  21.26 

.895 

2  10  47.8 

9.84 

16  20.2  1 

10 

•  83  49.4i 

.M7 

2  10  28.1 

9.86 

17  16.8 

10 

0  86  18.12 

.855 

2    9  87.6 

8.09 

16  16.1 

11 

0  84    2.71 

O.M0 

2  11  34.4 

9.67 

17  18.1 

11 

0  86    4.28 

0.884 

2    8  23.0 

8.90 

16  12.0 

12 

0  84  15.31 

.en 

2  12  86.3 

.49 

17    9.4 

12 

0  84  64.78 

.418 

2    7    4.0 

.88 

16    7.9 

13 

0  34  27.23 

.48S 

2  13  83.8 

.81 

17    6.7 

18 

0  34  44.48 

•443 

2    6  40.7 

.56 

15    8.8 

14 

0  34  38.48 

.4Aft 

2  14  26.9 

9.19 

17    1.9 

i: 

0  84  88.64 

.471 

2    4  13.1 

•74 

14  69.7 

15 

0  84  49.04 

.436 

2  15  15.6 

1.03 

16  66.1 

16 

0  84  21.91 

.500 

2    2  41.2 

8.99 

14  65.6 

16 

0  84  58.92 

0.807 

2  15  59.8 

1.75 

16  64.3 

16 

0  34    9.59 

0.598 

2    1    6.1 

4.09 

14  51.4 

17 

0  35    8.10 

.866 

2  16  89.5 

.57 

16  50.5 

17 

0  88  66.59 

.556 

1  59  24.9 

.96 

14  47.8 

18 

0  86  16.59 

.830 

2  17  14.7 

.86 

16  46.7 

18 

0  88  42.91 

.584 

1  67  40.6 

.43 

14  43.1 

19 

0  85  24.88 

•810 

2  17  45.5 

.19 

16  42.9 

19 

0  83  28.57 

.619 

1  56  52.2 

.60 

14  38.9 

20 

0  86  81.47 

•981 

2  18  11.7 

1.00 

16  89.1 

20 

0  88  13.57 

.669 

1  53  59.8 

.77 

14  34.7 

21 

0  85  37.85 

0.961 

2  18  33.4 

0.81 

16  85.3 

21 

0  82  67.91 

0.666 

1  52    8.6 

4.08 

14  30.5 

22 

0  85  43.52 

.991 

2  18  50.5 

.69 

16  81.4 

22 

0  32  41.61 

.693 

1  60    8.2 

5.00 

14  26.8 

23 

0  85  48.47 

•191 

2  19    3.0 

.49 

16  27.5 

28 

0  82  24.67 

.719 

I  47  69.0 

.95 

14  22.1 

24 

0  85  52.70 

•  161 

2  19  10.9 

.93 

16  28.6 

24 

0  82    7.10 

.745 

1  46  51.0 

.41 

14  17.8 

25 

0  86  56.21 

•181 

2  19  14.2 

•••.•4 

16  19.7 

25 

0  81  48.91 

•771 

1  43  89.8 

•56 

14  18.6 

26 

0  86  69.00 

0.101 

2  19  12.9 

-.15 

16  16.8 

26 

0  31  80.12 

0-796 

1  41  24.0 

6.71 

14    9.4 

27 

0  86    1.06 

•071 

2  19    7.0 

.84 

16  11.9 

27 

0  81  10.78 

.890 

189    5.1 

5.86 

14    6.1 

28 

0  86    2.89 

.041 

2  18  56.4 

.58 

16    8.0 

28 

0  80  50.75 

•844 

1  86  42.7 

6.00 

14    0.8 

20 

0  86    2.99 

+.010 

2  18  41.1 

.79 

16    4.1 

29 

0  80  30.20 

.868 

1  34  16.9 

.14 

18  66.6 

30 

0  86    235 

-.091 

2  18  21.1 

0.99 

16    0.2 

80 

0  80    9.09 

•891 

1  81  47.8 

.98 

18  62.2 

31 

0  86    1.98 

0.059 

2  17  56.6 

1.11 

16  66.2 

81 

0  29  47.44 

0.918 

1  29  16J^ 

6.41 

18  47.9 

82 

0  86    0.87 

0.068 

+2  17  27.2 

1.81 

15  62.8 

32 

0  29  25.2(> 

0>935 

+1  26  40.1 

6.54 

18  48.6 

9ij0fltellbiith, 

M. 

lllh. 

aiit 

81fl. 

^ 

rofllMlCmfli, 

lat 

11th, 

airt. 

81«*. 

Iter 

i 
19.2 

19.9 

20.6 

21.2 

Pol 

ar  Semidiamc 

>ter 

21.2 

21.8 

22.4 

22.9 

Horizonul  Para] 

lax 

1.8 

1.8 

1.9 

2.0 

Ho 

rizontal  Pand 

iax 

2.0 

2.0 

2.1 

2.1 

30 
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JUPITER,    1856. 


SEPTEMBER. 


OCTOBER. 


1 

2 
S 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

31 
32 


GREENWICH  MEAN  TIME. 


AppArent 
Asceufilon. 


Noon. 


0  29  25.26 
0  29  2.56 
0  28  39..S7 
0  28  16.70 
0  27  61.66 

0  27  26.97 
0  27  1.93 
0  26  36.62 
0  26  10.70 
0  25  44.60 

0  25  17.94 
0  24  61.06 
0  24  23.84 
0  23  66.33 
0  23  28.54 

0  28  0.49 
0  22  32.19 
0  22  8.67 
0  21  84.96 
0  21    6.05 

0  20  86.98 
0  20  7.77 
0  19  38.45 
0  19  9.04 
0  18  89.55 

0  18  10.02 
0  17  40.46 
0  17  10.90 
0  16  41.36 
0  16  11.86 

0  15  42.48 
0  16  18.10 


V&r.  of 
•K.A. 
for  1 
hour. 


Noon, 


0.985 

.056 

.978 

0.99« 

1.015 

1.083 
•OAl 
.068 


1.114 

•m 

.140 
.169 
.163 

1.178 
.168 
•  103 
.300 
.307 

1.314 
.310 
.938 
.930 
.930 

1.380 
.981 
•981 
.980 
.998 

1.995 
1.991 


Apparent 
DecliiMtion. 

Var.of 
Dec 
fori 
hour. 

Noon, 

Noon, 

O     1        N 

+1  26  40.1 

6.54 

1  24    1.7 

.66 

1  21  20.4 

.78 

1  18  86.4 

6.80 

1  15  49.8 

7.00 

1  18    0.7 

7.10 

110    9.2 

•90 

1    7  15.4 

.90 

1    4  19.4 

.88 

1    121.8 

.46 

0  68  21.3 

7.54 

0  65  19.6 

.61 

0  62  16.3 

.67 

0  49  11.5 

.78 

0  46    5.8 

.78 

0  42  57.8 

7.83 

0  39  49.1 

.88 

0  86  89.4 

.03 

0  83  28.8 

.06 

0  80  17.6 

7.00 

0  27    5.6 

8.01 

0  28  53.2 

.03 

0  20  40.6 

.08 

0  17  27.9 

.08 

0  14  15.1 

.08 

0  11    2.5 

8.03 

0    7  60.2 

8.00 

0    4  38.3 

7.08 

+0    1  27.0 

.05 

-0    148.6 

.91 

0    4  68.0 

7.37 

-0    8    1.4 

7.83 

MeHdian 
PaBttg«. 


h.  m. 
18  48.6 
13  39.3 
13  86.0 
13  30.7 
18  26.8 

18  22.0 
13  17.6 
18  18.2 
13  8.8 
18    4.5 

18  0.1 
12  56.7 
12  61.3 
12  46.9 
12  42.6 

12  88.1 
12  88.7 
12  29.3 
12  24.9 
12  20.5 

12  16.1 
12  11.7 
12  7.8 
12  2.9 
11  68.5 

11  64.1 
11  49.7 
11  45.8 
11  40.8 
11  36.4 

11  82.0 
11  27.6 


GREENWICH  MEAN  TBiE. 


AppftTBnt 

Right 
Aflcecuion. 


Var.of 
R.A. 
for  1 
hour. 


Noon, 


h.  m.  t. 
0  16  42.43 
0  16  18.10 
0  14  48.89 
0  14  14.82 
0  18  46.91 

0  13  17.19 
0  12  48.68 
0  12  20.40 
0  11  62.37 
0  11  24.61 

0  10  57.64 
0  10  29.98 
0  10  8.16 
0  9  86.67 
0    9  10.66 


8  44.82 
8  19.50 
7  54.60 
7  80.14 
7    6.14 


0  6  42.61 

0  6  19.57 

0  5  67.04 

0  6  86.08 

0  5  18.67 

0  4  62.66 

0  4  82.88 

0  4  12.58 

0  8  63.44 

0  8  84.92 


Noon. 


8  17.02 
2  59.76 


1.335 
.331 
.915 
.906 
.901 

1.109 
.183 
.173 
.169 
.150 

1.188 
.135 
.111 
•006 
.080 

1U)63 

.046 

.038 

1.009 

0.990 

0.970 
.049 
.938 
.906 
.883 

0.859 
.835 

.810 
•785 
.759 

0.788 
0.706 


AptMurvnt 
DacUnatkm. 


TvmT 
Dee. 
fori 
hour. 


Noon, 


o  I  « 
-0  4  53.0 
0  8  1.4 
0  11  8.6 
0  14  14.4 
0  17  18.7 

0  20  21.8 
0  28  22.1 
0  26  20.9 
0  29  17.6 
0  82  12.0 

0  86  4.0 
0  37  68.6 
0  40  40.7 
0  48  25.1 
0  46    6.6 

0  48  45.2 
0  61  20.7 
0  68  68.1 
0  66  22.8 

0  68  48.1 

1  1  10.4 
1  8  29.1 
1  5  44.1 
1  7  65.8 
1  10    2.6 

1  18  6.0 
1  14  6.8 
1  16  0.5 
1  17  51.6 
1  19  88.1 

1  21  20.8 
-I  22  68.1 


Noon, 


7.87 
.83 
.77 
.71 
.64 


.41 
.39 
.99 

7.19 

7.01 

6.90 

.79 

•67 

6.55 
09 
.39 
.15 

6.81 

5.86 

.71 
.55 
.39 
.93 

5.06 

4 
.79 
.54 
.36 

4.17 
8.98 


MMdlm 


h.  m. 
11  32.0 
11  27.6 
11  28.1 
11  18.7 
11  14.3 

11  9.9 
11  5.6 
11  1.1 
10  66.7 
10  62.8 

10  47.9 
10  48.3 
10  89.1 
10  84,7 
10  80.4 

10  26.0  J 
10  21.6 
10  17.8 
10  18.0 
10    8.7 

10    4.4 

10  0.1 
9  66.8 
9  61.5 
9  47.2 

9  42.9 
9  88.7 
9S4.4 
9  80.1 
9  25.9 

9  21.7 
9  17.6 


DnjoritelCoBth, 


Polar  S«midiainet«r      22.9 
Horiiontal  Parallax         2.1 


llttL 


28.4 
2.2 


«lfl 


28.5 
2.2 


9twL 


23.5 
2.2 


D^roTltelioath, 


Polar  Semidiameter 
Horizontal  Parallax 


28.5 
2.2 


llttL 


28.8 
2.2 


nuL 


28.0 
2.1 


2.1 
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NOVEMBER. 

DECEMBER. 

s 

GREENWICH  MEAN 

TIME. 

GREENWICH  MEAN  TIME.             1 

1 
1 

laoeiuioB. 

Var.of 
RJk. 
fori 
hour. 

Appuvnfe 
DedLiAtioii. 

V»r.of 
Dec. 
fori 
hoar. 

Meridian 
Puuge. 

1 

Aflcension. 

Var.of 
R.A. 
fori 
hour. 

Apparent 
Declkation. 

Var.of 
Dec. 
tori 
hour. 

Meridian 
PaiaagB. 

1 

lwO0n» 

Noon. 

.      Nwm, 

Noon, 
h 

t 

JVoon. 

Noon, 

Noon, 

Noim, 

fc.  m.    B. 

f. 

O     1       If 

h.  m. 

h. 

1. 

O     1        M 

II 

h.  m. 

1 

0    2  69.76 

0.706 

-1  22  68.1 

8.08 

9  17.5 

1 

23  59  54.62 

0.313 

-1  34  19.0 

3.18 

7  16.6 

2 

0    2  43.15 

.•78 

1  24  81.3 

.70 

9  13.3 

2 

0 

0    0.11 

.344 

1  83  24.4 

.88 

7  12.8 

8 

0    2  27.21 

.6M) 

1  26  69.9 

.00 

9    9.1 

3 

0 

0    6.36 

.370 

1  32  25.0 

.69 

7    8.9 

4 

0    2  11.94 

.033 

1  27  28.9 

.40 

9    4.9 

4 

0 

0  18.86 

.807 

1  31  20.7 

.79 

7    5.1 

5 

0    1  67.85 

.MS 

128  48.2 

.30 

9    0.7 

5 

0 

0  21.11 

.886 

1  80  11.5 

9.99 

7    1.8 

6 

0    1  48.46 

0.M4 

1  29  67.7 

3.00 

8  56.3 

6 

0 

0  29.60 

0.809 

1  28  67.4 

•3.19 

6  67.6 

7 

0    1  80.26 

.ftS5 

181    7.4 

3.80 

8  62.4 

7 

0 

0  88.88 

.400 

1  27  88.5 

.89 

6  53.7 

8 

0    1  17.75 

.506 

1  82  12.8 

.00 

8  48.3 

8 

0 

0  48.80 

.431 

1  26  14.9 

.69 

6  49.9 

9 

0    1    6.96 

.470 

1  83  12.4 

.40 

8  44.2 

9 

0 

0  59.50 

.461 

1  24  46.6 

.78 

6  46.2 

10 

0    0  54.88 

.440 

184    7.7 

•30 

8  40.1 

10 

0 

1  10.92 

.491 

1  28  18.6 

3.97 

6  42.5 

11 

0    0  44.68 

0.410 

184  68.1 

3.00 

8  36.0 

11 

0 

1  23.07 

0.631 

1  21  86.0 

4.16 

6  88.8 

12 

0    0  34.90 

.880 

186  43.6 

1.70 

8  31.9 

12 

0 

1  86.92 

.661 

1  19  53.8 

.36 

6  35.1 

13 

0    0  26.00 

.8ft6 

1  86  24.2 

.60 

8  27.8 

18 

0 

1  49.48 

.680 

1  18    7.0 

.64 

6  81.4 

14 

0    0  17.84 

.834 

1  86  59.9 

.80 

8  23.7 

14 

0 

2    8.75 

.009 

1  16  16.7 

.73 

6  27.7 

15 

0    0  10.42 

.398 

1  87  80.6 

1.18 

8  19.7 

15 

0 

2  18.72 

.638 

1  14  20.0 

4.93 

6  24.0 

16 

0    0    8.76 

0.303 

1  87  56.8 

0.97 

8  15.7 

16 

0 

2  84.38 

0.007 

1  12  19.9 

6.10 

6  20.8 

17 

23  69  57.83 

.331 

1  88  17.0 

.70 

8  11.7 

17 

0 

2  50.73 

.096 

1  10  15.4 

.38 

6  16.7 

18 

23  69  52.65 

.300 

1  88  82.7 

.66 

8    7.6 

18 

0 

3    7.77 

.733 

1    8    6.5 

.46 

6  13.1 

19 

23  59  48.28 

.106 

188  43.4 

.84 

8    8.6 

19 

0 

8  26.49 

.761 

1    5  58.3 

•04 

6    9.4 

20 

28  69  44.56 

.130 

1  88  49.0 

-.18 

7  59.6 

20 

0 

8  43.88 

.779 

1    8  35.8 

6.83 

6    6.8 

21 

23  69  41.65 

0.105 

1  83  49.7 
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22 
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26 
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6  44.8 

27 

23  59  40.25 

•080 

187    7.6 

.84 

7  82.1 

27 

0 

6  11.03 

.969 

0  46  85.8 

7.03 

6  40.7 

28 

23  59  42.70 

.118 

186  38.0 

.66 

7  28.2 

28 

0 

6  84.61 

0.996 

0  42  45.3 

.18 

6  87.1 

29 

23  69  45.91 

.160 

1  86  68.4 

.70 

7  24.3 

29 

0 

6  58.82 

1.031 

0  89  50.9 

.34 

6  38.6 

30 

28  59  49.88 

.103 

1  86    8.7 

1.07 

7  20.4 

80 

0 

7  23.64 

.047 

0  36  62.7 

.61 

6  80.1 

31 

23  69  64.62 

0.313 
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3.18 

7  16.6 

81 

0 

7  49.06 

1.073 
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7.67 

6  26.6 

32 

0    0    0.11 
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JANUARY. 

FEBRUARY. 

GBEENWICH  MEAN  TIME. 

4 

GREENWICH  liIEAN 

TIBfE. 

1 
1 

^"SST* 

Tar.of 
RJL 
fl>rl 
hoar. 

rtSKSJ,. 

T»r.af 
Dee. 
fori 
boar. 

No9n, 

Merhlfaii 
P*«ege. 

1 
1 

t 

Appuent 

Kighi 
Aw^enaion. 

Ver.of 
RJk. 
fori 
hour. 

^nsa.. 

Dee. 
fori 
boar. 

+0.19 

IferMlM 
PeM0». 

JVwm. 

Noon, 

No0m, 

Ifoom, 

iV^eoM. 

iTeoM. 

1 

h.  m.    1. 
5  40  28.20 

1. 

-0.847 

O      1        M 

-1-22  11  16.7 

ft 
-0U>6 

h.  m. 
10  57.1 

1 

b.   m.    ft. 
5  32    4.82 

1. 
-0.436 

O       1        JV 

+22  11  48.5 

b.  B. 
8  47.0 

2 

6  40    2.96 

.640 

22  11  15.8 

.06 

10  62.8 

2 

5  31  54.06 

.418 

22  11  53.8 

•91 

8  48.0 

8 

6  89  42.89 

MM 

22  11  14.0 

.Oft 

10  48.6 

8 

5  31  44.25 

.900 

22  11  58.5 

.92 

6  38.8 

4 

5  89  28.00 

.M6 

22  11  12.8 

.06 

10  44.8 

4 

6  31  84.89 

.980 

22  12    4.0 

•34 

6  84.7 

ft 

6  89    8.82 

^U 

22  11  11.7 

•04 

10  40.0 

5 

6  81  25.97 

.969 

22  12    9.9 

.9ft 

8  80.6 

6 

6  88  48.86 

•.807 

22  11  10.8 

0.09 

10  85.8 

6 

6  81  17.51 

0.9U 

22  12  16.1 

0.96 

%ms 

7 

6  88  24.62 

.797 

22  11  10.0 

.0. 

10  31.5 

7 

6  81    9.50 

.994 

22  12  22.6 

.98 

6  22.5 

8 

6  88    5.61 

.7« 

22  11    9.8 

.09 

10  27.8 

8 

5  81    1.96 

.964 

22  12  29.5 

.99 

8  18.5 

9 

6  87  46.84 

.776 

22  11    8.7 

jn 

10  2^.1 

9 

6  80  54.89 

.986 

22  18  86.7 

.91 

6  14.4 

10 

6  87  28.81 

.7M 

22  11    8.2 

.09 

10  18.8 

10 

6  80  48.29 

.966 

22  12  44.8 

•39 

8  10.4 

11 

6  87  10.09 

e.7M 

22  11    7.8 

-0.01 

10  14.6 

11 

6  80  42.16 

9.946 

22  12  52.2 

0.39 

8    6.4 

IS 

6  86  62.18 

.7a 

22  11    T.7 

J0% 

10  10.4 

12 

6  80  86.51 

.996 

22  18    0.4 

.94 

8    2.8 

18 

5  86  84.44 

.Ttl 

22  11    7.7 

+OU»l 

10    ^.1 

18 

6  80  81.84 

.996 

22  18    9.0 

•36 

7  58.8 

14 

6  86  17.07 

.719 

22  11    7.9 

.01 

10    1.9 

14 

6  80  26.65 

.196 

22  18  18.0 

.96 

7  54.4 

15 

6  86    0.09 

.7M 

82  11    8.2 

.01 

9  67.7 

15 

6  80  22.48 

.199 

22  18  27.4 

.39 

7  50.4 

16 

6  86  48.24 

0.699 

82  11    8.6 

0U>9 

9  58.5 

16 

6  80  16.70 

0.146 

22  18  87.1 

0.41 

7  46.8 

17 

6  86  26.78 

.690 

22  11    9.8 

M 

9  49.8 

17 

6  80  15.46 

.»6 

22  18  47.1 

.49 

7  42.8 

18 

6  86  10.65 

.969 

22  11  10.2 

.04 

9  45.1 

18 

6  80  12.70 

.106 

22  18  57.6 

U4 

7  86.4 

19 

6  84  64.88 

•6il 

22  11  11.8 

.Oft 

9  40.9 

19 

6  80  10.42 

.096 

22  14    8.8 

.46 

7  84.4 

20 

6  84  89.47 

.996 

82  11  12.6 

.06 

9  86.7 

20 

6  80    8.68 

.996 

22  14  19.4 

U7 

7  80.4 

21 

6  84  24.47 

0.996 

22  11  14.1 

0.07 

9  82.6 

21 

6  80    7.88 

o.oa 

22  14  80.9 

0.48 

7  26.6 

22 

5  84    9.77 

.606 

22  11  15.9 

.09 

9  28.4 

22 

5  80    6.52 

.094 

22  14  42.7 

•60 

7  22.6 

28 

5  88  56.48 

.990 

22  11  17.9 

U>9 

9  24.2 

28 

6  80    6.19 

-0.904 

22  14  64.9 

•61 

7  18.6 

24 

6  88  41.49 

.•7»| 

22  11  20.2 

.19 

9  20.1 

24 

5  80    6.34 

+0.016 

22  16    7.4 

•69 

7  14.8 

25 

5  88  27.96 

007 

22  1122.8 

.11 

9  15.9 

25 

6  80    6.98 

.097 
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•M 
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0.19 

9  11.8 
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6  80    8.11 
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.19 
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27 
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.070 
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.67 
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2S 
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MAECH. 

APRIL. 

GBEENWICH  MEAN  TIMB. 

GREENWICH  HEAN  TIME.            | 

1 

1 

1 

II 

^^ffisr* 

Tar.  of 
JUL, 
Ibrl 
hour. 
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1 
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•. 
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M 

h.  m. 

h.   m.    i. 

a. 

o     1     a 

It 

h.  m. 

1 

6  80  17.51 

4^.188 

+22  16  29.5 

+0.61 

6  51.4 

1 

5  85  48.74 

+0.719 

+22  26    5.5 

+0.88 

4  54.9 

2 

5  30  21.08 

.169 

22  16  44.4 

.63 

6  47.5 

2 

5  86    1.18 

.78ft 

22  26  26.6 

.68 

4  61.2 

8 

6  30  25.14 

.180 

22  16  59.6 

.04 

6  48.7 

8 

5  86  19.00 

.7ftl 

22  26  47.7 

.88 

4  47.6 

4 

5  30  29.68 

.901 

22  17  15.1 

«6ft 

6  89.7 

4 

5  86  87.20 

.767 

22  87    8.8 

.88 
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5 

6  30  84.70 

.flO 

22  17  80.9 

.«« 

6  85.9 

5 

5  86  55.79 
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.88 

4  40.8 

6 
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6J6a 
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6 

5  87  14.76 
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4  86.7 

7 

5  30  46.17 

.tA9 
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.69 

6  28.2 

7 

5  87  84.12 

.814 

22  28  12.0 

.68 

4  88.1 

8 

5  80  52.64 

.870 

22  18  20.2 
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624.4 

8 

5  87  53.88 

.839 

22  28  88.1 

.68 

4  29.5 

9 

5  80  59.58 

.SM 

22  18  87.2 

.71 

620.6 

9 

6  88  18.89 

.844 

22  28  54.1 

.88 

4  25.9 

10 

6  81    6.99 

,U9 

22  18  54.5 

.72 

«16.6 

10 

6  88  84.34 

.800 

22  29  15.1 

.87 

4  22.8 

11 

5  31  14.90 

#.SM 

22  19  12.0 

6.74 
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11 

6  88  65.14 
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6.67 
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12 
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.SM 
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12 
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5  31  41.37 
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15 
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5  54.1 

16 
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0.944 
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0.8ft 
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17 
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17 
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18 
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An 
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18 
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19 
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19 

6  41  58.68 

.964 

22  82  19.4 

.88 

8  50.8 

20 
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28 
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24 
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24 
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25 
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••M 
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27 

5  45  12.17 
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28 
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29 
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29 
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30 
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.87 

5    2.2 

80 
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.116 
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.78 

8  11.6 

31 

5  85  26.71 

0.703 

22  25  44.5 

0.87 

4  58.5 

81 

6  46  58.17 

1.137 

22  86    8.7 

0.73 

8    8.1 

32 

5  35  43.74 

+0.710 

+22  26    5.5 

+0.88 

4  54.9 

82 
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MAY- 

JUNE. 

GBEENWICH  MEAN 

TIME. 

GBEENWICH  MEAN 

TIME. 

^ 

A 

1 

AMMtfkm. 

Var.of 
R.A. 
fori 
hoar. 

li^nsL 

V«r.of 
Deo. 
fori 
hoar. 

Noon, 

Meridiaa 

1 

AMenaton. 

Tar.  of 
R.A. 
for  1 
hour. 

J>JSSSoa. 

V»r.of 
Dee. 
fori 
hoar. 

Noon. 

M 

Ifaridkn 

JViNN». 

Noon, 

Noon, 

Noon, 

Noon. 

Noon. 

h.  m.    1. 

1. 

O     1       « 

M 

h.  m. 

h.   m.    1. 

B, 

O      1       « 

h.  m. 

1 

6  46  58.17 

+  1.127 

+22  36    3.7 

+0.79 

3    8.1 

1 

6    2  35.18 

+  1.861 

+22  41  57.2 

+0.16 

1  21.8 

2 

5  47  25.84 

.137 

22  36  20.8 

.71 

3    4.7 

2 

6    3    7.89 

.866 

22  42    1.4 

.16 

1  18.4  1 

3 

6  47  52.75 

.147 

22  36  37.6 

.70 

3    1.2 

3 

6    3  40.69 

.969 

22  42    5.1 

.16 

1  i5ar 

4 

5  48  20.40 

•lis 

22  36  54.1 

.66 

2  57.7 

4 

6    4  13.60 

.978 

22  42    8.4 

.18 

1  11.6 

5 

6  48  48.82 

.168 

22  37  10.3 

.67 

2  54.2 

5 

6    4  46.61 

.877 

22  42  11.2 

•10 

1    8.2 

6 

5  49  16.47 

1.176 

22  37  26.2 

0.66 

2  50.9 

6 

6    6  19.72 

1.981 

22  42  13.4 

OUM 

1    4.9 

7 

6  49  44.86 

.187 

22  37  41.6 

.64 

2  47.3 

7 

6    5  52.90 

.984 

22  42  15.1 

.06 

1    1.5 

8 

5  50  13.40 

.196 

22  37  56.8 

.69 

2  43.9 

8 

6    6  26.16 

.887 

22  42  16.3 

.08 

0  58.1 

9 

5  50  42.27 

.906 

22  38  11.6 

.61 

2  40.4 

9 

6    6  59.48 

.990 

22  42  16.8 

+0.01 

0  64.7 

10 

6  51  11.31 

.914 

22  38  26.1 

.60 

2  37.0 

10 

6    7  82.88 

.363 

22  42  16.8 

-0U»1 

0  61.3 

11 

6  51  40.56 

1.M8 

22  38  40.3 

0.66 

2  33.6 

11 

6    8    6.35 

1.888 

22  43  16.8 
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0  48.1 

12 

5  52  10.02 

.991 

22  88  54.0 

.66 

2  80.1 

12 

6    8  39.87 

.899 

22  42  15.8 
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0  44.6 

18 

5  52  39.67 

.990 

22  39    7.3 

.66 

2  26.6 

13 

6    9  13.44 

.401 

22  42  13.8 

.07 

0  41.2 

14 

5  53    9.52 

.947 
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.69 
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14 
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.09 
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ai 

0  17.6 
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27 
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JULY. 

AUGUST. 

GREENWICH  MEAN 

TIME. 

4 

GREENWICH  MEAN 

TIME. 

1 

1 

Apparent 

Right 
AscenoioiL. 

Var.  of 
R.A. 
fori 
hour. 

Apparant 
Declination. 

Var.of 
Dec. 
fori 
hoar. 

Meridian 
PaaBage. 

1 
1 
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Var.of 
RJk. 
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hour. 
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Var.of 
Dee. 
fori 
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Noon. 
11 

Meridian 
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^b<m. 

Noon. 

Noon. 

Noon. 

JVboii. 

Noon. 

Noon. 

h.  m.    1. 

>. 

o     /      » 

It 

h.  m. 

h.   m.    1. 

s. 

O     1      • 

h.  m. 

1 

6  19  22.30 

+1.410 

+22  40  18.2 

-0.46 

23  87.2 

1 

6  86  12.70 

+1.278 

+22  31    1.4 

-0.99 

21  52.0 

2 

6  19  56.11 

.408 

22  40    6.9 

.48 

23  83.8 

2 

6  86  43.27 

.270 

22  80  37.6 

0.99 

21  48.5 

S 

6  20  29.86 

.406 

22  39  55.1 

.51 

28  30.4 

8 

6  37  18.66 

.262 

22  80  13.7 

1.00 

21  45.3 

4 

6  21    8.55 

.404 

22  39  42.7 

.52 

28  27.1 

4 

6  87  48.87 

.254 

22  29  49.5 

.Oi 

21  41.7 

6 

6  21  37.21 

.403 

22  89  29.9 

.54 

28  23.7 

5 

6  88  18.89 

.246 

22  29  25.0 

.02 

21  38.2 

6 

6  22  10.84 

1.400 

22  39  16.7 

0.56 

28  20.8 

6 

6  88  48.71 

1.SS8 

22  29    0.3 

1.08 

21  84.8 

7 

6  22  44.40 

.898 

22  39    3.0 

.58 

23  16.9 

7 

6  89  18.88 

.280 

22  28  85.4 

.04 

21  31.4 

8 

6  28  17.89 

.805 
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.61 

23  18.5 

8 

6  89  42.76 
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.05 

21  27.9 

9 

6  23  51.83 

.8M 
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.62 

28  10.2 

9 

6  40  11.99 

.SI4 
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.06 

21  24.5 

10 

6  24  24.70 

.880 
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.65 
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10 

6  40  41.01 

•204 
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.07 

21  21.0 

11 

6  24  58.01 

1.386 
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0.66 
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11 
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12 
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•10 

20  56.7 

18 
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•70 

22  89.7 

18 
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•127 
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•10 

20  53.2 

19 

6  29  21.25 
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•81 
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19 
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.116 
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.11 
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.840 
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.62 
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.11 
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21 
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21 
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1.11 
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22 
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22 
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.12 
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23 
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23 
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.072 
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.12 
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24 
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24 
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25 
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22  33  39.5 
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25 
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.049 
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.11 
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26 
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1.817 
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0.91 
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26 
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1.10 
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27 
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.811 
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.92 
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27 

6  48  17.57 

.025 
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•10 

20  21.7 

28 

6  34    8.69 

.806 

22  82  38.5 

.98 

22    5.6 

28 

6  48  42.02 

.018 

22  19  24.2 

•10 

20  18.2 

29 

6  34  39.93 

.299 

22  82  11.0 

.95 

22    2.2 

29 

6  49    6.18 

.000 

22  18  57.8 

.10 

20  14.6 

30 

6  33  11.02 

.293 

22  81  48.1 

.96 

21  58.8 

80 

6  49  80.08 

0.987 

22  18  81.4 

.10 

20  11.1 

31 

6  85  41.95 

1.296 

22  81  24.9 

0.97 

21  55.4 

31 

6  49  58.56 

0.974 

22  18    5.2 

1.09 

20    7.5 

32 

6  36  12.70 

+1.278 
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32 
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20    4.0 

D^rof  tiMlIdiitli, 

lit 

11th. 

»lft 

81«t. 

©•J 

roftlMlfbath, 

UL 

lltfa. 

»l8t. 

8l8t. 

Polar  Semidiam 

eter 

7.8 

7.8 

7.9 

N 

7.9 

Pol 

ar  Semidiamc 

iter 

7.9 

8.1 

■ 

8.1 

H 

8.2 

Horizontal  Para) 

Uax 

0.9 

0.9 

0.9 

0.9 

Ho 

rizontal  Paral 

lay 

0.9 

0.9 

0.9 

0.9 

240 


SATURN,    1856. 


SEPTEMBER.  ■ 

OCTOBER.                          1 

GREENWICH  MEAN  TIME. 

GREENWICH  MEAN  TIBCB.             || 

1 

1 

II 

iMeSrioo. 

Var.of 
R.A. 
fori 
hoar. 

fisnsL 

Tw.of 
Dm. 
fori 
hoar. 

Noon, 
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AlOtfBiOO. 
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R.A. 
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hoar. 
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Tar.of 
Dm. 
fori 
hoar. 

Noon. 

u 

isr 

Noon. 

Noon, 

Noon, 

Noon, 
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Noon. 

h.   m.     1. 

•. 

O     1       • 

h.  m. 

h.  m.   t. 

B, 

O      1 

• 

h.    B. 

1 

6  50  16.77 

+O.MI 

•1-22  17  89.2 

—1.08 

20    4.0 

1 

6  59    6.56 

-H).48ft 

+22 

8  51.1 

-0.68 

18  14.7 

2 

6  50  39.70 

.948 

22  17  18.3 

.08 

20    0.4 

2 

6  59  17.99 

.467 

22 

8  86.8 

.60 

18  10.9 

8 

6  51    2.29 

.M4 

22  16  47.5 

.07 

19  56.9 

8 

6  59  28.98 

.448 

22 

8  22.2 

.68 

18    7.2 

4 

6  51  24.55 

.MO 

22  16  21.9 

.06 

19  68.8 

4 

6  59  89.51 

.499 

22 

8    8.6 

.ft6 

18    3.4 

5 

6  51  46.47 

.906 

22  15  56.5 

.06 

19  49.7 

6 

'6  69  49.59 

.410 

22 

5  55.6 

.68 

17  69.6 

6 

6  52    8.05 

0.893 

22  16  81.8 

1.06 

19  46.1 

6 

6  59  59.22 

0.891 

22 

M8.2 

O.ftl 

17  55.8 

7 

6  52  29.28 

.878 

22  15    6.4 

.04 

19  42.6 

7 

7    0    8.38 

.878 

22 

5  81.8 

.48 

17  52.0 

8 

6  52  50.18 

.884 

22  14  41.8 

.OS 

19  89.0 

8 

7    0  17.10 

.884 

22 

120.0 

.46 

17  48.2 

9 

6  58  10.78 

.850 

22  14  17.8 

.09 

19  85.4 

9 

7    0  25.86 

.886 

22 

1    9.4 

.48 

17  44.5 

10 

6  58  80.92 

.8M 

22  18  53.1 

1.0O 

19  81.8 

10 

7    0  88.16 

.816 

22 

4  59.5 

.40 

17  40.6 

11 

6  58  50.75 

0.810 

22  18  29.2 

0.96 

19  28.2 

11 

7   0  40.50 

0.996 

22    ' 

4  50.8 

0.87 

17  86.8 

12 
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.97 

19  84.6 

12 
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.977 
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14 
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17 
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.179 
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18 
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.711 
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.88 
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18 
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19 
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NOVEMBER. 

DECEMBER. 

GREENWICH  MEAN 

TIME. 
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TIME. 
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^ 

IfoOHt 

Noon. 

Noon, 

Noon. 

s 

Noon. 

Noon. 

Noon. 

Noon. 

1 

b.  m.    •. 
7    1  24.97 

O     1      » 

+22    4  20.2 

h 
+0.96 

h.  m. 
16  14.9 

1 

h.   m.    1. 
6  56  88.76 

1. 

-0.668 

o     1     a 
+22  12  86.8 

+1.05 

h.  m. 
14  12.0 

2 

7    1  21.79 

.143 

22    4  26.9 

.30 

16  10.9 

2 

6  56  17.79 

.679 

22  18    2.8 

.07 

14    7.8 

8 

7    1  18.12 

.163 

22    4  84.4 

.33 

16    6.9 

3 

6  56    1.48 

.686 

22  18  28.2 

.00 

14    8.6 

4 

7    1  18.98 

.163 

22    4  42.6 

.86 

16    2.9 

4 

6  55  44.88 

.609 

22  13  64.5 

.10 

18  69.4 

6 

7    1    9^7 

.903 

22    4  61.6 

.38 

16  68.9 

6 

6  65  27.99 

.719 

22  14  21.2 

.19 

18  66.2 

6 

7    1    4.26 

0.939 

22    6    1.1 

0.41 

16  64.9 

6 

6  55  10.76 

0.796 

22  14  48.8 

1.14 

18  60.0 

7 

7    0  68.70 

.949 

22    6  11.4 

.46 

15  60.8 

7 

6  64  63.23 

.738 

22  16  16.8 

.16 

13  46.7 

8 

7    0  62.66 

.961 

22    5  22.6 

.48 

16  46.8 

8 

6  54  85.40 

.740 

22  15  48.6 

•  16 

18  42.5 

9 

7    0  46.17 

.980 

22    6  84.3 

.61 

16  42.7 

9 

6  64  17.83 

.760 

22  16  11.7 

•  18 

18  88.2 

10 

7    0  89.23 

.300 

22    6  46.8 

.64 

16  88.7 

10 

6  63  58.99 

.770 

22  16  40.1 

.18 

IS  84.0 

11 

7    0  81.86 

0.310 

22    6    0.1 

0.67 

16  84.6 

11 

6  68  40.39 

0.780 

22  17    8.6 

1.10 

18  29.8 

12 

7    0  28.94 

«338 

22    6  14.1 

.60 

16  80.6 

12 

6  68  21.56 

.700 

22  17  87.4 

.90 

13  26.5 

IS 

7    0  16.62 

.366 

22    6  28.8 

•63 

16  26.6 

13 

6  68    2.47 

.800 

22  18    6.6 

.91 

18  21.8 

14 

7    0    6.86 

.374 

22    6  44.1 

.66 

15  22.4 

14 

6  62  48.16 

.800 

22  18  35.8 

.99 

18  17.0 

16 

6  69  67.66 

.893 

22    7    0.0 

.68 

16  18.3 

15 

6  52  23.65 

.818 

22  19    6.3 

.93 

13  12.8 

16 

6  69  48.02 

0.411 

22    7  16.6 

0.70 

15  14.2 

16 

6  52    8.98 

0.896 

22  19  35.1 

1.94 

18    8.6 

17 

6  59  87.94 

.490 

22    7  88.8 

.73 

16  10.1 

17 

6  61  44.03 

.834 

22  20    6.2 

.95 

18    4.2 

18 

6  69  27.42 

,44,1 

22    7  61.7 

.76 

15    6.0 

18 

6  51  23.93 

.849 

22  20  85.3 

.96 

13    0.0 

19 

6  69  16.47 

.466 

22    8  10.2 

.78 

15    1.9 

19 

6  61    8.66 

.848 

22  21    6.6 

.96 

12  65.7 

20 

6  69    6.10 

.463 

22    8  29.8 

.81 

14  67.8 

20 

6  50  48.24 

.864 

22  21  35.8 

.96 

12  61.4 

21 

6  68  68.30 

0.600 

22    8  49.1 

0.84 

14  58.6 

21 

6  60  22.67 

0.860 

22  22    6.2 

1.97 

12  47.2 

22 

6  68  41.09 

.618 

22    9    9.5 

.86 

14  49.6 

22 

6  60    1.96 

.866 

22  22  36.7 

.98 

12  42.9 

28 

6  68  28.47 

.634 

22    9  30.6 

.88 

14  45.4 

23 

6  49  41.11 

.870 

22  28    7.3 

.38 

12  88.6 

24 

6  68  16.46 

.660 

22    9  62.0 

.01 

14  41.2 

24 

6  49  20.18 

.874 

22  23  37.9 

.98 

12  34.3 

25 

6  68    2.07 

.666 

22  10  14.0 

.08 

14  87.0 

25 

6  48  69.16 

.870 

22  24    8.5 

.98 

12  30.0 

26 

6  67  48.28 

0.669 

22  10  36.6 

0.95 

14  82.9 

26 

6  48  38.02 

0.883 

22  24  89.1 

1.98 

12  26.8 

27 

6  5i  84.10 

.698 

22  10  69.5 

0.07 

14  28.7 

27 

6  48  16.80 

.886 

22  25    9.6 

.98 

12  21.5 

28 

6  67  19.68 

.614 

22  11  23.1 

1.00 

14  24.5 

28 

6  47  65.62 

.888 

22  26  40.1 

.98 

12  17.2 

29 

6  67    4.62 

.699 

22  11  47.8 

.01 

14  20.4 

29 

6  47  84.20 

.889 

22  26  10.7 

.98 

12  12.9 

30 

6  66  49.37 

.6U 

22  12  11.8 

.03 

14  16.2 

80 

6  47  12.85 

.800 

22  26  41.4 

.98 

12    8.6 

31 

6  66  38.76 

0.668 

22  12  86.8 

l.OS 

14  12.0 

81 

6  46  61.50 

0.800 

22  27  12.1 

1.98 

12    4.3 

32 

6  66  17.79 

-0.679 

+22  18    2.8 

+1.07 

14    7.8 

32 

6  46  80.12 

-D.800 

+22  27  42.8 

+  1.98 

12    0.0 

St 

J  of  the  Month, 

1st. 

11th. 

9l8t. 

31st. 

D»: 

r  of  the  Month, 

lit 

11th. 
9.6 

%ut. 

31st. 

Po 

lar  Sefnidiam 

eter 

9.1 

N 

9.3 

N 

9.4 

u 
9.6 

Pol 

ar  Semidiam< 

5ter 

0 
9.6 

9.7 

9.7 

He 

rizontal  Para 

lUx 

1.0 

1.0 

1.0 

1.0 

Ho 

rizontal  Pand 

lax 

1.0 

1.1 

1.1 

1.1 

ai 
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Greenwich 
Meau  Noua. 

X. 

Y. 

z. 

Greenwich 
MoAa  Nooo. 

X. 

r. 

z. 

Jan.  0 

d. 
0 

-H.1591036 

—.8900667 

—.3862706  \ 

Mar.  1 

4. 

61 

-h.9383434 

—.2939670 

—.1275814 

1 

1 

.1763431 

.8873308 

.3850838  : 

2 

62 

.9440514 

.2789363 

.1210586 

S 

2 

.1935286 

.8843181 

.3837769 

3 

63 

9494724 

.2638195 

.1144983 

3 

3 

.2106534 

.8810287 

.3823501  1 

4 

64 

.9546050 

.2486221 

.1079027 

* 

4 

.2-J77179 

.8774638 

.3808037 

5 

65 

.9594474 

.2333486 

.1012740 

5 

5 

.2447101 

.8736246 

.3791380  , 

6 

66 

.9639979 

.2180042 

X)946I43 

6 

6 

.2616269 

.8095119 

.3773535 

7 

67 

.9682557 

.2025932 

.0879256 

7 

7 

.2784619 

.8651274 

.3754509 

8 

68 

.9722190 

.1871204 

X)81210i  1 

8 

8 

.2952090 

.8604726 

.3734310 

9 

69 

.9758871 

.1715916 

i)74470l 

9 

9 

.3118640 

.8555486 

^712943  i 

10 

70 

.9792597 

.1560111 

J0677078 

10 

10 

.3284209 

.8503570 

.3690413  , 

11 

71 

.9823357 

.1403852 

i)609256 

U 

11 

.3448737 

.8449004 

^666728 

12 

72 

.9851146 

.1247184 

.0541257 

12 

12 

.3612178 

.8391802 

J641899 

13 

73 

.9875962 

.1090147 

i)473l01 

13 

13 

J774477 

.8331984 

.3615936 

14 

74 

.9897805 

J093279S 

.0404808 

14 

14 

.3935588 

3269580 

.3588849 

15 

75 

.9916680 

J0775170 

.0336401 

15 

15 

.4095465 

.8204610 

.3560648 

16 

76 

.9932577 

X)617346 

J0M7901 

16 

16 

.4254050 

.8137097 

.3531343 

17 

77 

.9945503 

.0459338 

X)l  99329 

17 

17 

.4411302 

.8067063 

.3500944 

18 

78 

.9955460 

.0301206 

X)130704 

18 

18 

.4567175 

.7994533 

.3469463 

19 

79 

.9962446 

— X>142993 

•^i»6aD45 

19 

19 

^4721623 

.7919535 

.3436911 

20 

80 

^966468 

-hXX>152S3 

+.0006628 

90 

20 

4874602 

.7842089 

.3403299 

21 

81 

.9967526 

X)l  73486 

J0075M 

21 

21 

ik)26070 

.7762222 

;I368638 

22 

82 

.9965623 

XKS31676 

X)143M9 

22 

22 

JH  7.5980 

.7679963 

.8332938 

23 

83 

.9960766 

J0489775 

.0212&43 

23 

23 

.5324301 

.7595334 

.3296210 

24 

84 

.9952952 

.0647732 

X)281087 

94 

24 

.5470978 

.7508357 

.3258466  1 

25 

85 

.9942186 

.0805500 

J0349651 

29 

25 

J>615973 

.7419055 

JJ219717, 

26 

86 

.9928471 

X)963037 

X)4]791i 

96 

26 

.5759240 

.7327456 

.3179973 

27 

87 

.9911811 

.1120310 

i>486168 

27 

27 

.6900738 

.7233586 

.3139243 

28 

88 

.9892207 

.1277268 

i>554276 

28 

28 

.6040429 

.7137474 

.3097540 

29 

89 

.9869662 

.1433855 

J0622232 

29 

29 

.6178263 

.7039149 

.8054871  , 

30 

90 

.9844189 

.1590030 

J0690009 

30 

SO 

.6314196 

.6938640 

.3011265 

81 

91 

.9815792 

.1745743 

X)757.'V89 

31 

31 

.6448183 

.6835974 

.2966716 

Apr.  1 

92 

.9784477 

.1900958 

.0824952 

Feb.  1 

32 

.6580189 

.6731180 

i2921244 

2 

93 

.9750253 

.2055617 

i>892076 

2 

33 

.6710163 

.6624289 

.2874862 

3 

94 

.9713182 

.2209672 

J0959999 

3 

34 

.6838067 

.6515336 

.2827583 

4 

95 

.9673128 

.2363080 

a025620 

4 

35 

.6963853 

.6404357 

.2779421  1 

5 

96 

.9630256 

.  .2515789 

.1091799 

6 

36 

.7087485 

.6291388 

.2730394 

6 

97 

.9584529 

.2667744 

.1157755 

6 

37 

.7208915 

.6176467 

.2680520 

7 

98 

.9535965 

J2818911 

.1223366 

7 

38 

.7328112 

.6059636 

.2629815  ! 

8 

99 

.9484581 

.2969240 

.1288612 

8 

39 

.7445038 

.5940933 

.2578297 

9 

100 

.9430395 

.3118677 

.1353472 

9 

.  40 

.7559655 

Ji82a396 

.2525982 

10 

101 

.9373441 

.3267180 

.1417924 

10 

41 

.7671928 

.5698066 

.2472887 

11 

102 

.9313735 

^14712 

.1481964 

11 

42 

.7781823 

.5573986 

.2419031 

12 

103 

.9251298 

.3561232 

.1545543 

12 

43 

.7889314 

.5448199 

.2364434 

18 

lOI 

.9186156 

J706692 

.1608671 

13 

44 

.7994369 

.5320747 

.2309116 

14 

105 

.9118336 

.3851057 

.1671321 

14 

45 

.8096959 

J»19I672 

.2253095 

16 

106 

.9047858 

.3994284 

.1733476 

15 

46 

.8197056 

.5061019 

.2196389 

16 

107 

.8974746 

4136340 

.1795123 

16 

47 

.8294634 

4928828 

.2139017 

17 

108 

.8899032 

4277185 

.1856241 

17 

48 

A389670 

.4795140 

.2080997 

18 

109 

iJ820740 

4416783 

.1916817 

18 

49 

.8482140 

4660001 

.2022348 

19 

110 

.8739887 

4555090 

.1976835  1 

19 

50 

.8572020 

4523449 

.1963087 

20 

HI 

.8656505 

4692086 

.2036279 

20 

51 

.8659285 

4385519 

.1903231 

21 

112 

J»5706I7 

4827720 

.2095136 

21 

52 

.8743919 

4246255 

.1842797 

22 

113 

.8482247 

4961955 

.2153386  i 

22 

53 

.8825899 

4105699 

.1781803 

23 

114 

.8391419 

.5094763 

.2211016 

23 

54 

.8905200 

.3963891 

.1720267 

24 

115 

.8298159 

.5226105 

.2268013  1 

24 

55 

.8981798 

.3820869 

.1658206 

25 

116 

.8202494 

.5355945 

.2324360 

25 

56 

.9055672 

J)676675 

.1595637 

26 

117 

i»l04444 

.5484252 

.2380042  • 

26 

57 

.91268a3 

U1531357 

.1532578 

27 

118 

.8004IKS6 

.6610985 

.2435040  . 

27 

58 

.9195163 

A3H4956 

.1469048 

28 

119 

.7901301 

3736100 

.2489340  1 

28 

59 

.9260733 

J237513 

.1405065 

29 

120 

.7796270 

.5859562 

.2542924  , 

29 

60 

-f>  .9323501 

— J089069 

^.1340647 

30 

121 

H-.7688971 

^-.5981337 

-|-.259»7r7 
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Greenwich 

Greenwich 

HeaaNooQ. 

X. 

Y. 

z. 

Mean  Noon. 

X. 

Y. 

z. 

Maj  1 

12^ 

-H.7579433 

+.6101388 

+.2647884 

July  1 

18^ 

—.1722775 

+.9192894 

+.3989573 

2 

123 

.7467689 

.6219679 

.2699226 

2 

184 

.1889324 

.9165342 

.3977619 

8 

124 

.7353775 

.6336178 

.2749790 

3 

185 

.2055333 

.9135191 

.3964535 

4 

125 

.7237729 

.6450835 

.2799558 

4 

186 

J2220763 

.9102460 

.3950329 

5 

126 

.7119590 

.6563634 

.2848516 

5 

187 

.2385561 

.9067152 

.3935005 

6 

127 

.6999395 

.6674526 

.2896648 

6 

188 

.2549671 

.9029284 

.3918568 

7 

128 

.6877182 

.6783485 

.2943937 

7 

189 

.2713049 

.8988867 

.3901024 

8 

129 

.6752985 

.6890477 

.2990374 

8 

190 

.2875646 

.8945913 

.3882378 

9 

130 

.6626847 

.6995475 

.3035944 

9 

191 

.3037421 

.8900438 

.3862636 

10 

131 

.6498811 

.7096455 

.3080635 

10 

192 

.3198322 

3852460 

.3841808 

11 

132 

.6968921 

.7199389 

.8124438 

11 

193 

.8358306 

.8801995 

.3819901 

12 

133 

.6237218 

.7298249 

.3167339 

12 

194 

.3517336 

.8749057 

.3796921 

13 

134 

.6103739 

.7395011 

.3209326 

13 

195 

.3675364 

.8693661 

.3772876 

U 

135 

J(968533 

.7489651 

JJ250392 

14 

196 

.3832345 

.8635832 

.3747775 

1ft 

136 

.5831636 

.7582144 

.3290525 

15 

197 

.3988239 

8575587 

.3721627 

16 

137 

.6693085 

.7672473 

.8329718 

16 

198 

4143002 

.8512941 

.3694438 

17 

138 

.5552924 

.7760615 

.8367963 

17 

199 

4296608 

.8447908 

.3666215 

16 

139 

.5411192 

.7846550 

.3405249 

18 

200 

4449012 

.8380504 

.3636964 

19 

140 

.6267927 

.7930254 

.8441567 

19 

201 

4600170 

.8310746 

.3606694 

80 

141 

.5123172 

.8011705 

.3476910 

20 

202 

4750043 

.8238653 

.3575412 

21 

142 

4976958 

.8090885 

3511271 

21 

203 

4898588 

.8164244 

.3543125 

22 

143 

.4829328 

.8167778 

.3544640 

82 

204 

.5046763 

.8087534 

.3509843 

23 

144 

468a319 

.8242362 

.8577005 

83 

205 

.5191527 

.8008539 

.3475568 

24 

145 

4529971 

.8314613 

.3608360 

24 

206 

.5335852 

.7927278 

.3440310 

25 

146 

.4378324 

.8884513 

.8688697 

85 

207 

.5478685 

.7843771 

.3404077 

26 

147 

4225425 

.8452040 

.3668005 

26 

208 

.5619982 

.7758038 

.3366879 

27 

148 

4071311 

.8517171 

.8696275 

27 

209 

.5759693 

.7670099 

.3328721 

28 

149 

.3916024 

.8579883 

.3723497 

28 

210 

J5897787 

.7579977 

.3289615 

29 

150 

.3759610 

.8640159 

.8749662 

29 

211 

.6034217 

.7487696 

.3249570 

30 

151 

.3602112 

.8697984 

.8774763 

80 

212 

.6168937 

.7393284 

.3208600 

31 

152 

J3443578 

.8753335 

.8798792 

81 

213 

.6301903 

.7296771 

.8166717 

Janfi  1 

153 

.3284053 

.8806197 

.8821739 

Aug.  1 

214 

.6433078 

.7198181 

.3123928 

2 

154 

.3123585 

.8856554 

.8843598 

2 

215 

.6562423 

.7097536 

.3080247 

3 

155 

.2962223 

.8904388 

.8864361 

8 

216 

.6689898 

.6994865 

.3035685 

4 

156 

.2800023 

.8949689 

.8884025 

4 

217 

.6815461 

.6890211 

4S990261 

5 

157 

.2637029 

.8992444 

JI902581 

5 

218 

.6939069 

.6783599 

.2943988 

6 

158 

.2473292 

.9032636 

.8920024 

6 

219 

.7060688 

.6675058 

.2896877 

7 

159 

.2308863 

.9070264 

.8936353 

7 

220 

.7180292 

.6564634 

.2848947 

8 

160 

.2143794 

.9105315 

^951562 

8 

221 

.7297839 

.6452353 

.2800214 

9 

161 

.1978133 

.9137782 

.3965645 

9 

222 

.7413304 

.6338244 

.2750688 

10 

162 

.1811921 

.9167658 

J978607 

10 

223 

.7526655 

.6222342 

.2700384 

n 

163 

.1645215 

.9194943 

.3990442 

11 

224 

.7637848 

.6104685 

.2649321 

12 

164 

.1478059 

.9219636 

.4001151 

12 

225 

.7746870 

.5985307 

.2597512 

13 

165 

.1310501 

.9241728 

.4010732 

13 

226 

.7853687 

.5864240 

J1544971 

14 

166 

.1142587 

.926121G 

4019184 

14 

227 

.7958271 

.5741511 

.2491710 

15 

167 

.0974366 

.9276105 

4026508 

16 

228 

.8060595 

.5617163 

.2437748 

16 

168 

.0805884 

.9292391 

.4032702 

16 

229 

.8160633 

.5491229 

.2383099 

17 

169 

X)637180 

.9304066 

4037764 

17 

230 

.8258357 

..5363731 

.2327772 

18 

170 

.0468305 

.9313135 

.4041696 

18 

231 

.8353730 

.5234706 

.2271785 

19 

171 

.0299290 

.9319590 

4044496 

19 

232 

.8446735 

.5104179 

.2215148 

20 

172 

-f-X)130183 

.9328431 

4046163 

20 

233 

.8587340 

4972191 

.2167873 

21 

173 

—.0088966 

.9324655 

4046696 

81 

234 

.8625522 

4838776 

.2099980 

22 

174 

.0208116 

.9323266 

4046097 

88 

235 

.8711241 

4703968 

.2041482 

23 

175 

.0377224 

.9319259 

4044361 

JW 

236 

.8794483 

4567804 

.1982395 

24 

176 

.0546237 

.9312634 

.4041491 

24 

237 

.8875213 

.4430315 

.1922731 

25 

177 

.0715111 

.9303382 

.4087483 

25 

238 

.8953395 

4291544 

.1862510 

26 

178 

i)888802 

.9291513 

4032340 

26 

239 

.9029009 

4151524 

.1801746 

27 

179 

.1052260 

.9277020 

.4026058 

27 

240 

.9102030 

.4010296 

.1740454 

28 

180 

.1220435 

.9259909 

.4018636 

28 

241 

.9172424 

.3867903 

.1678655 

29 

181 

.1888278 

.9240180 

.4010083 

29 

242 

.9240173 

^724384 

.1616368 

80 

182 

—.1556742 

+.9217842 

+.4000395 

30 

243 

—.9805252 

+.8679781 

+.1553609 
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Z. 
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d 
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(i. 
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—.7675641 

—.5760844 

—.8500150 

Se7t.  1 

245 

.9427293 

.3287517 

.1426757 

2 

307 

.7562628 

.5881640 

.2552574 

246 

.9484222 

.3139937 

.1362701 

3 

308 

.7447317 

.6000637 

.2604816 

8 

247 

.9538398 

.2991454 

.1298255 

4 

309 

.7329752 

.6117795 

.2655058 

4 

848 

.9589803 

.2842119 

.1233437 

5 

310 

.7209968 

.6233081 
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5 

249 
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.1168266 

6 
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6 
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18 
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19 
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.3318376 

19 
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4)229640 

20 
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.7715976 

.3348585 

SO 

264 

1.0026265 

X)371952 

0161452 

21 

326 

.5022215 

.7797037 

.3383769 

SI 

265 

1.0028972 

.0214703 

4)093211 

22 

327 

4870498 

.7875697 

.3417914 

22 

266 

1.0028744 

-»-XK)57378 

+4)024936 

83 

328 

4717261 

.7951938 

.3451007 

S3 
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1XX)25571 

— i)099982 

—.0043356 

24 
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4562555 

.8025727 

.3483035 

S4 
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1X)019449 

'i)257325 

4)111642 

85 

330 

4406426 

.8097035 

.3513987 

S5 

269 

1.0010374 

.0414603 

4)179903 

86 
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4248929 

.8165837 

.3543853 

86 

270 

^998340 

X)571768 

4)248114 

87 

332 

4090113 

.8232111 

.3578619 

S7 

271 

.9983354 

/)728774 

4)316257 

88 

333 

.3930032 

.8295826 

.8600874 

88 

973 

.9965410 

i)885572 

4)384313 

89 

334 

.3768730 

.8356970 

.3686810 

89 

873 

.9944507 

.1042107 

4M52253 

30 

335 

.3606265 

.8415522 

.3658880 

30 

874 

.9920658 

.1198398 

4)520059 

Dec  1 

336 

.3442688 

.8471460 

.3676497 

Oct  1 

875 

.9893866 

.1354190 

4)587708 

8 

337 

.3278052 

.8524771 

.3699689 

8 

276 

J)864128 

.1509653 

4)655184 

3 

338 

.3112419 

A175428 

.3721609 

3 

877 

.9831464 

.1664660 

4)722459 

4 

339 

.2945837 

.8623424 

.3749438 

4 

878 

.9795884 

.1819169 

4)789516 

5 

340 

.2778356 

.8668744 

.3768093 

5 

879 

.9757390 

.1973103 

4)856328 

6 

341 

.2610029 

.8711379 

.3780589 

6 

880 

.9716004 

.8126441 

4)922877 

7 

342 

.2440911 

.8751320 

JI7979U 

7 

281 

.9671734 

.2279139 

4)989146 

8 

343 

.2271055 

.8788546 

.3814064 

8 

282 

.9624595 

.8431149 

.1055113 

9 

344 

.2100508 

.8823060 

.3889035 

9 

283 

.9574604 

.8588488 

.1120762 

10 

345 

.1929315 

.8854848 

.3848884 

10 

284 

.9521774 

.8738914 

.1186069 

11 

346 

.1757533 

.8883905 

.3855488 

11 

285 

.9466124 

.8882585 

.1251018 

19 

347 

.1585213 

.8910211 

.3866848 

18 

286 

.9407666 

.3031395 

.1315591 

13 

348 

.1412407 

.8933765 

.3877064 

13 

287 

41346411 

.3179306 

.1379775 

14 

349 

.1239152 

.8954562 

.3886090 

14 

888 

.9282384 

.3326871 

.1443549 

15 

350 

.1065509 

.8972598 

.3893915 

15 

889 

.9215597 

.3478841 

.1506892 

16 

351 

.0891534 

.8987841 

.3900638 

16 

890 

.9146067 

.3617178 

.1569787 

17 

352 

4)717266 

.9000309 

.3905958 

17 

891 

.9073805 

.3761040 

.1632218 

18 

353 

4)542756 

.9009983 

.3910156 

18 

893 

.8998829 

.3903793 

.1694166 

19 

354 

.0368062 

.9016865 

.3913150 

19 

893 

.8921159 

^4045388 

.1755614 

90 

355 

4)193235 

4)080942 

.3914987 

SO 

894 

.8840814 

.418.5779 

.1816540 

81 

356 

—.0018333 

.9022219 

.3915485 

81 

895 

.8757806 

4384987 

.1876929 

88 

357 

-h4)l  56590 

.9020673 

.3914883 

88 

896 

.8672156 

4462791 

.1936764 

83 

358 

.0331474 

.9016312 

.3918937  " 

83 

897 

.8583886 

4599326 

.1996023 

84 

359 

.0506269 

.9009138 

.3909888 

84 

898 

.8493014 

4734484 

.8054683 

85 

360 

4)680907 

.8999150 

.3905497 

SS 

899 

.8399563 

4868221 

J11S727I 

86 

361 

4)85.5341 

.8986347 

.3899941 

86 

300 

.8303564 

.5000489 

.2170135 

27 

362 

.1029506 

.8970729 

.3893164 

87 

301 

.8205045 

.5131240 

.2226887  1 

88 

363 

.1203352 

.8952307 

.3885170 

88 

302 

.8104030 

.5260440 

^82964' 

89 

364 

.1376815 

.8931084 

.3875957 

89 

303 

.8000546 

.5388047 

.9338348 

30 

365 

.1549844 

.8907071 

.3865538 

30 

304 

.7894633 

.5514011 

.8393020  1 

31 

366 

.1722373 

.8880277 

.3853897 

31 

305 

—  .7786319 

—.5638890 

-.8446960 

38 

367 

-4-.1894350 

—.8850718 

—.3841061 
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0 
10 
20 
30 
40 

35".61 
35.74 
35.92 
36.13 
36.35 

-8.06 

7.50 
7.05 
6.74 
6.59 

-0.48 
0.45 
0.42 
0.41 
0.40 
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1.37 
2.74 
4.12 
5.49 

-20'.80 

20.79 
20.77 
20.75 
20.72 

l^2 

8.72 
8.71 
8.70 
8.69 

80°  11.1 
29  39.4 
29    7.7 
28  86.0 
28    4.8 

50 
60 
70 
80 
90 

36.56 
36.73 
36.85 
36.90 
36.89 

6.59 
6.73 
6.97 
7.26 
7.54 

0.40 
0.41 
0.42 
0.44 
0.45 

6.86 

8.23 

9.60 

10.98 

12.35 

20.67 
20.62 
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8.65 
8.63 
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25  57.6 
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36.82 
36.70 
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36  39 
36.23 

7.78 
7.92 
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7.82 
7.56 

0.47 
0.48 
0.48 
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0.45 

13.72 
15.09 
16.47 
17.84 
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20.40 
20.34 
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8.56 
8.53 
8.51 
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23  19ii 
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36.11 
36.02 
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5.66 
5.15 

0.43 
0.40 
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0.31 

20.59 
21.95 
23.38 
24.70 
26.07 
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20.11 
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8,46 
8.45 
8.44 
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8.44 

22  15.8. 
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4.13 
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18  34.0 
18    2.3  1 
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87.11 
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37.16 
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4.87 
4.62 
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5.17 
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41.16 
42.54 
43.91 
45.28 
46.65 
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20.73 
20.76 
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8.70 
8.71 
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18  48.8   , 
13  17.1 

12  45.4 

13  18.8 
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86.22 

3.75 

3.12 

-2.52 

0J22 

0.19 

-0.15 
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II                                 FOR  WASfflNGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED  STARS. 

Sftta. 

A. 

B. 

O. 

D. 

SMe. 

A. 

B. 

C. 

D. 

Jan.  1 

—0^5582 

-4-130246 

—9.19703 

—0.87000 

Mar.  1 

—1.26099 

+0.80390 

+830024 

—0.93497 

2 

0^9362 

1.30088 

9.18614 

037069 

2 

1.25340 

0.78003 

8.53110 

0.93574 

9 

0.62805 

1.29915 

9.17502 

0.87141 

3 

1.25567 

0.75465 

835967 

0.93647 

4 

0.66023 

1.29728 

9.16369 

0.87217 

4 

1.26779 

0.72755 

838625 

0.93717 

5 

0.69000 

1.29526 

9.15207 

0.87295 

5 

1.26977 

0.69852 

831 109 

0.93784 

6 

—0.71758 

-♦-1.29310 

-9.14019 

—0.87378 

6 

—1.26161 

+0.66727 

-1-8.63438 

—0.93848 

7 

0.74339 

1.29079 

9.12804 

0.87464 

7 

1.26330 

0.63348 

835639 

0.93909 

8 

0.76763 

1.28833 

9.11561 

0.87553 

8 

1J6487 

0.59671 

837724 

0.93967 

9 

0.79049 

1.28573 

9.10288 

037646 

9 

1.26629 

0.55642 

839705 

034022 

10 

0.81199 

1.28293 

9.08980 

037741 

10 

1.26757 

031185 

8.71592 

0.94074 

n 

—0.83239 

+1.28002 

—9.07639 

—037840 

11 

—1.26872 

-4-0.46209 

+8.73392 

—0.94122 

12 

0.85174 

1.27688 

9.06266 

037940 

12 

1.26973 

0.40673 

8.75113 

0.94167 

13 

0.87013 

1.27369 

9.04856 

0.88043 

13 

1.27062 

034098 

8.76760 

0.94209 

14 

0.88764 

1.27028 

9.03407 

0.88149 

14 

1.27137 

036463 

8.78340 

0.94247 

15 

0.90434 

1.26672 

9.01920 

0.88256 

15 

1.27198 

0.17184 

a79865 

0.94282 

16 

+1.26298 

—9.00389 

— 0J8367 

16 

-1.27246 

+0X)5361 

-4-831331 

-0.94314 

17 

0.93553 

1.25907 

8.98811 

0.88479 

17 

1.27281 

9.89060 

832750 

0.94342 

18 

0.95013 

1.25499 

8.97188 

0.88594 

18 

1.27304 

9.62656 

834123 

034367 

19 

0.96410 

1.25074 

8.95516 

0.88709 

19 

1.27313 

+8.84002 

8.85455 

0.94389 

20 

0.97752 

1.24628 

8.93792 

0.88827 

20 

1.27309 

—946333 

8.86741 

0.94407 

21 

—0.99019 

+1.24167 

—8.92007 

—038946 

21 

-1.27292 

—9.80498 

+8.87990 

—0.94422 

22 

ixmn 
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22 
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034434 

23 

1.01466 

1.23186 

8.88252 

0.89188 

23 

1.27219 

0.12843 

8.90385 

0.94442 

24 

1.02610 

1.22666 

8.86273 

0.89312 

24 

1.27163 

032945 

831540 

0.94448 

25 

1.03712 

1.22127 

834217 

0.89435 

25 

137094 

031127 

832670 

0.94450 

26 

—1.04772 

+1.21568 

—8.82072 

—0.89561 

26 

—1.27012 

—037987 

+8.93772 

—034450 

27 

1.05793 

1.20987 

8.79844 

0.89688 

27 

1.269r7 

0.43900 

8.94851 

0.94446 

28 
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1.20385 

8.77517 
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034438 

29 

1.07726 
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8.75082 
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29 
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0.53709 

836946 

0.94428 

SO 
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1.19112 

8.72526 

0.90067 

SO 
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0.57870 

837959 

0.94414 

91 

—1.09519 

-M.18443 

—8.69836 
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31 
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—031651 

-4-838954 

—0.94397 

Fob.  1 
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8.66997 
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0.65122 

8.99930 

0.94378 
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1.11190 

1.17027 
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0.90451 

^     2 
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9.00890 

0.94355 
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1.11983 

1.16283 
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9 
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0.94329 

4 

1.12746 

1.15514 

8.57403 

0.90703 

4 

135680 

0.74045 

9.02768 

0.94300 

5 

-1.13485 

+1.14712 

—8.53744 

—0.90830 

5 

—1.25466 

—0.76624 

+9.03683 

—034269 

6 

1.14196 

1.13884 

8.49803 

0.90955 

6 

135239 

0.79047 

9.04587 

034235 

7 

1.14882 

1.13026 

8.45515 

0.91079 

7 

1.24995 

031329 

9.05480 

034198 

8 

1.15545 

1.12139 

8.40807 

0.91203 

8 

1.24739 

0.83485 

9.06363 

0.94159 

9 

1.16185 

1.11218 

835583 

0.91326 

9 

134467 

035525 

9.07236 

0.94117 

10 

—1.16799 

+1.10264 

—8.29710 

—0.91448 

10 

—1.24183 

—037460 

+9.08099 

—0.94072 

11 

1.17393 

1.09275 

8.22994 

0.91570 

11 

1.23882 

0.89299 

9.08948 

0.94025 

12 

1.17966 

1.08249 

8.15137 

0.91688 

12 

1.23569 

031051 

9.09788 

0.93975 

13 

1.18515 

1.07185 

8.05652 

0.91807 

13 

1.23238 

0.92722 

9.10619 

0.93924 

14 

1.19048 

1.06082 

7.93702 

0.91923 

14 

132894 

0.94318 

9.11444 

0.93870 

15 

—1.19559 

+1.04935 

—7.77379 

—0.92037 

15 

—132535 

—0.95844 

+9.12261 

-0.93815 

16 

1.20051 

1.03746 

731188 

0.92151 

16 

1.22159 

037305 

9.13072 

0.93757 

17 

1.20524 

1.02508 

—6.77085 

0.92260 

17 

131767 

038706 

9.13874 

0.93698 

18 

1.20973 

1.01220 

+730963 

0.92370 

18 

131360 

1.00050 

9.14669 

0.93637 

19 

1.21413 

0.99881 

7.66745 

0.92477 

19 

1.20936 

1.01341 

9.15455 

0.93573 

20 

—1.21831 

-4-0.98485 

H-7.85914 

—0.92582 

20 

-130496 

—1.02583 

+9.16233 

—0.93508 

21 

1.22231 

0.97030 

7.99034 

0.92685 

21 

130039 

1.03775 

9.17006 

0.93441 

22 

1.22616 

0.95511 

8.09026 

0.92785 

22 

1.19565 

1.04924 

9.17774 

0.93373 

23 

1.22982 

0.93926 

8.17056 

0.92884 

23 

1.19073 

1.06030 

9.18537 

0.93303 

24 

1.23331 

0.92266 

8.23754 

0.92979 

24 

1.18563 

1.07095 

9.19293 

0.93233 

25 

—1.23665 

+0.90528 

+8.29491 

—0.93072 

25 

—1.18034 

—1.08122 

+930044 

—0.93161 

26 

1.23983 

038704 

834518 

0.93163 

26 

1.17487 

1.09114 

9.20790 

0.93088 

27 

1.24288 

0.86789 

838987 

0.93250 

27 

1.16921 

1.10069 

931529 

0.93014 

28 

1.24571 

0.84770 

8.43008 

0.93336 

28 

1.16334 

1.10992 

9.22264 

0.92939 

29 

1.24843 

0.82641 

8.46672 

0.93418 

29 

1.15728 

1.11880 

932994 

032863 

30 

—1.25099 

+0.80390 

+8.50024 

—0.93497 

30 

-1.15101 

—1.12741 

+933719 

—032786 

31 

—1.25340 

+0.78003 

+8.53110 

—0.93574 

31 

—1.14452 

—1.13573 

+9.24440 

—032709 
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1                                                                 i 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED  STARa 

Date. 

A. 

B. 

C. 

D. 

Date. 

A. 

B. 

C. 

D. 

Mmj  I 

—1.14452 

—1.13573 

+9.24440 

—0.92709 

Jul/  1 

+0.53088 

—1.30337 

+9.59262 

—0.90661 

8 

1.13780 

1.14375 

9.25154 

0.92631 

2 

0.56841 

1.30197 

9.59678 

0.90712 

3 

1.13087 

1.15153 

9.25864 

0.92553 

3 

0.60286 

1.30046 

9.60087 

0.90766 

4 

1.12371 

1.15901 

9.26569 

0.92474 

4 

0.63462 

1.29881 

9.60493 

0.90824 

5 

1.11628 

1.16625 

9.27270 

0.92396 

5 

0.66413 

1.99704 

9.60893 

0.90884 

6 

—1.10860 

—1.17325 

+9.27964 

—0.92317 

6 

+0.69166 

—1.29517 

-4-9.61289 

—0.90946 

7 

1.10067 

1.18003 

9.28655 

0.92238 

7 

0.71744 

1.29312 

9.61679 

0.91011 

8 

1X>9247 

1.18656 

9J»341 

0.92160 

8 

0.74166 

1.29096 

9.62065 

0.91078 

9 

1.08399 

1.19288 

9.30023 

0.92082 

9 

0.76449 

1.28866 

9.62446 

0.91 149 

10 

1.07521 

1.19897 

9.30700 

0.92004 

10 

0.78607 

1.28624 

9.62821 

0.91220 

U 

— li)6614 

—1.20487 

+9.31372 

—0.91926 

11 

+0.80650 

— 1J8368 

+9.63192 

— 0J1296 

IS 

1X)5674 

1.21056 

9.82040 

0.91848 

12 

0.82590 

1.28098 

9.63557 

0.91373 

13 

li)4702 

1.21606 

9.32703 

0.91773 

13 

0.84436 

1.27815 

9.63918 

0.91453 

14 

1X)3695 

1.22136 

9.33363 

0.91697 

14 

0.86196 

1.27518 

9.64273 

0.91535 

15 

1X>2652 

1.22647 

9.34017 

0.91622 

15 

0.87875 

1.27205 

9.64624 

0.91618 

16 

— 1X)1572 

—1.23140 

—0.91549 

16 

+0.89480 

— 1J6880 

+9.64969 

—0.91704 

17 

1.00452 

1.23616 

9.35309 

0.91477 

17 

0.91016 

1.26540 

9.65311 

0.91792  1 

18 

0.99291 

1.24073 

9.3.^949 

0.91406 

18 

0.92490 

1.26184 

9.65647 

0.91882 

19 

0.98083 

1.24514 

9.36586 

0.91336 

19 

0.93902 

1.25813 

9.65980 

0.91974 

90 

0.96832 

1.24938 

9.37219 

0.91268 

20 

0.95260 

1.25428 

9.66309 

0.99067  ! 

SI 

—0.95531 

—1.25346 

+9.37847 

—0.91200 

21 

+0.96563 

—1.25024 

+9.66632 

—0.92160  1 

S8 

0.94176 

1.25737 

9.38469 

0.91135 

22 

0.97818 

1.24606 

9.66950 

a92256| 

23 

0.92767 

1.26112 

9.39086 

0.91071 

23 

0.99027 

1.24173 

9.67263 

0.92353 

S4 

0.91299 

1.26473 

9.39697 

0.91010 

94 

1XX)188 

1.23721 

9.67573 

0.92452 

25 

0.89766 

1.26819 

940302 

0.90949 

25 

1.01310 

1.23254 

9.67876 

a92552 

26 

—0.88168 

—1.27148 

+940905 

—0.90891 

96 

+1.02383 

—1.22771 

+9.68176 

—0.92653 

27 

0.86495 

1.27464 

9.41504 

0.90836 

27 

1.03434 

1.22267 

9.68473 

0.92753 

28 

0.84742 

1.27766 

942096 

0.90782 

28 

1.04443 

1.21744 

9.68766 

0.92856 

29 

a82903 

1.28053 

942684 

0.90730 

29 

1.05416 

1.21206 

9.69053 

0.92959 

30 

0.80970 

1JI8325 

943266 

0.90681 

30 

1.06351 

1.20644 

9.69337 

0.93062  1 

31 

—0.78938 

•—1.28583 

+943845 

—0.90635 

31 

+1.07265 

-1.20068 

+9.69616 

—0.93167 

June  1 

0.76791 

1.28830 

944419 

0.90590 

Aug.  1 

1.08144 

1.19469 

9.69892 

0.93272  . 

2 

0.74523 

1.29061 

944986 

0.90549 

2 

1.08993 

1.18849 

9.70163 

0.93376  1 

3 

0.72118 

1.29280 

945550 

0.90510 

3 

1.09816 

1.18207 

9.70430 

0.93481 

4 

0.69559 

1.29485 

9.46109 

0.90475 

4 

1.10610 

1.17543 

9.70693 

0.93586  , 

5 

-0.66828 

—1.29677 

+946663 

—0.90442 

5 

+1.11378 

—1.16856 

+9.70952 

—0.93691 

6 

0.63900 

1.29857 

94721 1 

0.90411 

6 

1.12123 

1.16146 

9.71208 

0.93796 

7 

0.60745 

1.30023 

947754 

0.90383 

7 

1.12844 

1.15410 

9.71459 

0.93900 

8 

0.57326 

1.30177 

948293 

0.90359 

8 

1.13540 

1.14650 

9.71707 

a94005  , 

9 

0.53600 

1.30319 

948827 

0.90337 

9 

1.14213 

1.13864 

9.71952 

0.94108 

10 

—049523 

— 1J0447 

+949354 

—0.90318 

10 

+1.14864 

—1.13051 

+9.72191 

—0.94212 

11 

045009 

1.30564 

949877 

0.90303 

11 

1.15494 

1.12209 

9.72429 

0.94314  • 

12 

0.39960 

1.30668 

9.50394 

0.90290 

12 

1.16103 

1.11338 

9.72661 

0.94417 

13 

0.34234 

1.30759 

9.50907 

0.90281 

13 

1.16692 

1.10436 

9.72891 

0.94518  ' 

14 

0.27626 

1J0839 

9.51414 

0.90274 

14 

1.17262 

1.09502 

9.73118 

0.94619 

15 

-0.19816 

—1.30906 

+9.51916 

—0.90272 

15 

+1.17811 

—1.08534 

+9.73342 

-0.94718  1 

16 

0.10272 

1.30960 

9.52414 

0.90272 

16 

1.18342 

1.07532 

9.73562 

0.94816  , 

17 

9.98007 

1.31003 

9.52906 

0.90274 

17 

1.18856 

1.06493 

9.73778 

0.94914  ■ 

18 

9.80840 

1.31034 

9.53392 

0.90282 

18 

1.19350 

1.05415 

9.73991 

0.95010 

19 

9.52013 

1.31053 

933875 

19 

1.19827 

1.04297 

9^74201 

0S5105  1 

20 

—8.28298 

—1.31060 

+9.54352 

—0.90306 

20 

+1.20287 

—1.03137 

+9.74408 

—0.95198 

21 

+9.46680 

1.31055 

9.54824 

0.90323 

21 

1.20731 

1.01933 

9.74613 

0.95290  1 

22 

9.78170 

1.31037 

9.55291 

0.90343 

22 

1.21157 

1.00681 

9.74815 

0.95379 

23 

9.96224 

1US1008 

9.55753 

0.90365 

23 

1.21568 

0.99378 

9.75014 

0.95467  . 

24 

0.08933 

1.30967 

9.56209 

0.90391 

24 

1.21963 

0.98023 

9.75211 

0.95552 

25 

-H).18740 

—1.30913 

+9.56660 

—0.90420 

25 

+r.2234l 

-0.96610 

+9.75403 

—0.95637  . 

26 

0.26730 

1.30847 

9.57107 

090453 

26 

1.22705 

0.95135 

9.75594 

a95720 

27 

0.33460 

1J0770 

9.57548 

0.90489 

27 

1J3054 

0.93595 

9.75783 

0.95798 

28 

0J9278 

1.30680 

9.57984 

0.90528 

28 

1.23399 

0.91984 

9.75969 

a95878 

29 

0.44398 

1.30578 

9.58415 

0.90569 

29 

1.23707 

0.90298 

9.76152 

0.95956 

SO 

+048966 

—1.30463 

+9.58842 

—0.90614 

30 

+1J4010 

—0.88531 

+9.76333 

—0.96030 

31 

-M).53088 

-lJiai37    H-9.592621 —0.90661 1 

31 

+1.24302 

—0.86676    +9.76512 

-0.96102 
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FOR  WASHINGTON 

MEAN  MIDNIGHT. 

LOGARITHMS  FOR  CORRECTING  THE  PLACES  OF  THE  FIXED  STARS.            1 

Date. 

A. 

B. 

O. 

D. 

Date. 

A. 

B. 

C. 

D. 

Septl 

-4-1.24578 

—0.84722 

+9.76689 

—0.96171 

Nov.  1 

+1.15739 

+1.11869 

+9.86263 

—0.95255 

2 

1.24840 

0.82633 

9.76664 

0.96238 

2 

1.15090 

1.12758 

9.86436 

0.95172 

3 

1.25088 

0.80486 

9.77037 

0.96302 

3 

1.14415 

1.13618 

9.86611 

0.95088 

4 

1.25322 

0.78180 

9.77208 

0.96364 

4 

1.13717 

1.14448 

9.86787 

0.95003 

6 

1.25545 

0.75730 

9.77376 

0.96424 

5 

1.12994 

1.15250 

9.86964 

0.94918 

6 

-M  .25753 

—0.73120 

+9.77543 

—0.96481 

6 

+1.12244 

+1.16025 

-<-9.87l43 

—0.94834 

7 

1.25947 

0.70335 

9.77708 

0.96536 

7 

1.11469 

1.16777 

9.87322 

0.94747 

8 

1.26128 

0.67337 

9.77871 

0.96589 

8 

1.10665 

1.17495 

9.87502 

0.94662 

9 

1.26297 

0.64101 

9.78034 

0.96638 

9 

1.09830 

1.18194 

9.87684 

0.94576 

10 

1.26451 

0.60589 

9.78195 

0.96684 

10 

1.08967 

1.18868 

9.87867 

0.94491 

11 

+1.26594 

—0.56753 

+9.78355 

—0.96728 

11 

+1.08072 

+1.19518 

+9.88051 

—0.94406 

12 

1.26723 

0.52529 

9.78513 

0.96768 

12 

1.07143 

1.20147 

9.88236 

0.94321 

13 

1.26839 

0.47832 

9.78670 

0.96805 

13 

1.06180 

1.20754 

9.88422 

0.94236 

14 

1.26942 

0.42547 

9.78826 

0.96840 

14 

1.05182 

1.21339 

9.88609 

0.94152 

15 

1.27033 

0.36512 

9.78981 

0.96873 

15 

1.04145 

1.21903 

9.88796 

0.94069 

16 

+1.27111 

—0.29480 

+9.79135 

—0.96902 

16 

+1.03070 

+1.22447 

+9.88984 

—0.93986 

17 

1.27176 

0.21068 

9.79288 

0.96929 

17 

1.01950 

1.22971 

9.89174 

0.93904 

18 

1.27229 

0.10600 

9.79441 

0.96953 

18 

1.00790 

1.23475 

9.89364 

0.93824 

19 

1.27269 

9.96748 

9.79592 

0.96973 

19 

0.99582 

1.23960 

9.89555 

0.93745 

90 

1.27296 

9.76259 

9.79742 

0.96990 

20 

0.98326 

1.24429 

9.89747 

0.93665 

SI 

+1.27311 

—9.36071 

+9.79892 

—0.97004 

21 

+0.97018 

+1A4877 

+9.89939 

—0.93589 

22 

1.27313 

+9.08002 

9.80041 

0.97014 

22 

0.95655 

1.25308 

9.90131 

0.93513 

S3 

1.27302 

9.67218 

9.80190 

0.97022 

23 

0.94232 

1.25721 

9.90325 

0.93441 

24 

1.27278 

9.91387 

9.80339 

0.97027 

24 

0.92748 

1.26119 

9.90519 

0.93368 

25 

1.27242 

0.06818 

9.80487 

0.97028 

25 

0.91196 

1.26498 

9.90715 

0.93299 

26 

+1.27192 

+0.18179 

+9.80636 

—0.97028 

26 

+0.89572 

+1.26865 

+9.90911 

—0.93230 

27 

1.27130 

0.27167 

9.80783 

0.97024 

27 

0.87868 

1.27207 

9.91107 

0.93164 

28 

1.27055 

0.34611 

9.80930 

0.97018 

28 

0.86082 

1.27536 

9.91304 

0.93102 

29 

1.26968 

0.40952 

9.81077 

0.97008 

29 

0.84205 

1.27852 

9.91501 

0.93040 

30 

1.26867 

0.46474 

9.81224 

0.96995 

30 

0.82228 

1.28151 

9.91698 

0.92981 

31 

+1.26753 

+0.51366 

+9.81372 

—0.96978 

31 

+0.80139 

+1.28435 

+9.91895 

—0.92925 

Oct    1 

1.26753 

0Jil366 

9.81372 

0.96978 

Dec.  1 

0.80139 

1.28435 

9.91895 

0.92925 

2 

1.26625 

0.55751 

9.81520 

0.96959 

2 

0.77934 

1.28702 

9.92093 

0.92870 

3 

1.26484 

0.59724 

9.81668 

0.96938 

3 

0.75593 

1.28956 

9.92290 

0.92819 

4 

1^26331 

0.63355 

9.81816 

0.96913 

4 

0.73102 

1.29193 

9.92488 

0.92771 

5 

+1.26162 

+0.66695 

+9.81965 

—0.96885 

6 

+0.70441 

+1.29417 

+9.92686 

-0.92726 

6 

1.25980 

0.69795 

9.82113 

0.96855 

6 

0.67604 

1.29626 

9.92884 

0.92684 

7 

1.25784 

0.72671 

9.82263 

0.96821 

7 

0.64545 

1.29819 

9.93081 

0.92644 

8 

1.25575 

0.75358 

9.82413 

0.96786 

8 

0.61241 

1.29999 

9.93277 

0.92607 

9 

1.25352 

0.77879 

9.82563 

0.96746 

9 

0.57646 

1.30164 

9.93474 

0.92573 

10 

+1.25114 

+0.80250 

+9.82713 

-0.96706 

10 

+0.53713 

+1.30316 

+9.93672 

—0.92544 

11 

1.24861 

0.82488 

9.82865 

0.96662 

11 

0.49370 

1.30452 

9.93870 

0.92517 

12 

1.24594 

0.84603 

9.83018 

0.96615 

12 

0.44528 

1.30576 

9.94067 

0.92493 

13 

1.24312 

0.87607 

9.83171 

0.96565 

13 

0J9062 

1.30685 

9.94263 

0.92472 

14 

1.24014 

0.88511 

9.83325 

0.96514 

14 

0.32790 

1.30780 

9.94459 

0.92456 

15 

+1.23702 

+0.90324 

+9.83479 

—0.96461 

15 

+0.25438 

+1J0861 

+9.94653 

—0.92442 

16 

1.23375 

0.92051 

9.83634 

0.96405 

16 

0.16564 

1.30928 

9.94848 

0.92433 

17 

1.23031 

0.93701 

9.83791 

0.96346 

17 

0.05381 

1.30981 

9.95042 

0.92427 

18 

1.22671 

0.95280 

9.83950 

0.96285 

18 

9.99255 

1.31021 

9.95236 

0.92425 

19 

1.22295 

0.96791 

9.84109 

0.96223 

19 

9.66809 

1.31047 

9.95428 

0.92426 

20 

+1.21901 

+0.98239 

+9.84268 

—0.96159 

20 

+9.12126 

+1J1059 

+9.95621 

—0.92430 

21 

1.21490 

0.99629 

9.84428 

0.96093 

21 

—9.30386 

1.31057 

9.95812 

0.92437 

22 

1.21063 

1.00965 

•  9.84588 

0.96023 

22 

9.72823 

1.31042 

9.96003 

0.92449 

23 

1.20618 

1.02248 

9.84750 

0.9^953 

23 

9.93868 

1.31013 

9.96193 

0.92463 

24 

1.20155 

1.03482 

9.84914 

0.95881 

24 

0.07973 

1.30971 

9.96383 

0.92483 

25 

+1.19673 

+1.04670 

+9.85078 

—0.95807 

25 

—0.18594 

+1.309U 

+9.96570 

—0.92504 

26 

1.19172 

1.05813 

9.85245 

0.95732 

26 

0.27112 

1.30843 

9.96756 

0.92529 

27 

1.18651 

1.06916 

9.85411 

0.95656 

27 

0.34214 

1.30760 

9.96941 

0.92559 

28 

1.18111 

1.07978 

9.85580 

0.95578 

28 

0.40307 

1.30661 

9.97125 

0.92591 

29 

1.17550 

1X)9003 

9.85749 

0.95499 

29 

0.45638 

1.30550 

9.97308 

0.92627 

30 

+1.16968 

+1.09993 

+9.85919 

—0.95419 

30 

—0.50372 

+1.30423 

+9.97490 

—0.92668 

31 

+1.16363 

+1.10947 

+9.86091 

—0.95338 

31 

—0.54629 

+1.30281 

+9.97670 

—0.92711 

32 
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FIXED   STARS,    1S56. 


FOR  WASHINGTON 

MEAN  MIDNIGHT 

CONSTANTS  FOR  FACILITATINO  THE  REDUCTION  OF  THE  FIXED  STARS.        1 

1856. 

/ 

Log.^. 

O. 

Log.  A. 

H. 

Log.  t. 

T. 

January 

1 

-  7'25 

0.9062 

O        1 

246  56 

1.3093 

349  50 

—0.1733 

OJOOO 

6 

6^6 

0.9016 

249  41 

1.3079 

345     7 

03551 

0X)14 

11 

5.49 

0.8991 

252  27 

1.3061 

240  22 

0.4699 

0.027 

16 

4.65 

0.8984 

255  11 

1.3037 

335  34 

0.5578 

0.041 

21 

3.83 

0.8993 

257  51 

1.3010 

330  43 

0.6279 

0X)55 

26 

—  3.05 

0.9017 

860  26 

1.2981 

325  49 

—0.6852 

0.068 

31 

2.30 

0.9054 

262  51 

1.2949 

320  51 

0.7327 

0i)82 

FebnuuryS  | 

1.59 

0.9099 

265     7 

1.2916 

315  49 

0.7723 

0X)96 

10 

0.91 

0.9150 

267  14 

1.2883 

310  42 

0.8055 

0.110 

15 

—  0.27 

0.9204 

269  11 

1.2851 

305  32 

0.8331 

0.123 

SO 

+  0.33 

0.9259 

270  59 

1.2821 

300  18 

—0.8558 

0.137 

S5 

0.91 

0.9312 

272  39 

1.2794 

295    0 

0.8741 

0.151 

Haich 

1 

1.46 

0.9362 

'     274  13 

1.2771 

289  39 

0.8885 

0.164 

6 

1.99 

0.9406 

275  41 

1.2752 

284  17 

0.8991 

0.178 

11 

2.50 

0.9445 

277     6 

1.2739 

278  52 

0.9062 

0.199 

16 

+  3j00 

0.9479 

278  28 

1.2733 

273  27 

-0.9099 

0.205 

21 

3.49 

0.9506 

279  49 

1.2731 

268    3 

0.9104 

0.219 

86 

3.99 

0.9528 

281  10 

1.2737 

262  40 

0.9074 

0.233 

31 

4.50 

0.9545 

282  34 

1.2748 

257  19 

0.9015 

0.246 

April 

6 

5.02 

0.9558 

284    0 

1.2765 

252    0 

0.8921 

0.260 

10 

-f-  5.55 

0.9568 

285  29 

1.2785 

246  46 

—0  8793 

0.274 

15 

6.11 

0.9577 

887     3 

1.2811 

241  36 

0.8628 

0.287 

20 

6.70 

0.9586 

288  42 

1.2839 

236  30 

0.8424 

0.301 

25 

7.31 

0.9598 

290  26 

1.2869 

231  29 

0.8178 

0.315 

30 

7.96 

0.9615 

292  14 

1.2901 

226  33 

0.7885 

0.329 

Maj 

5 

-h  8.63 

0.9637 

294    7 

1.2932 

221  43 

—0.7538 

0.349 

10 

9.34 

0.9665 

296    3 

1.2963 

216  57 

0.7127 

0.356 

15 

10.08 

0.9704 

298     2 

1.2993 

212  15 

0.6640 

0.370 

20 

10.86 

0.9752 

300     1 

1.3020 

207  38 

0.6058 

0.383 

25 

11.65 

0.9811 

302    0 

1.3044 

203    6 

0.5351 

0.397 

30 

+12.48 

0.9880 

303  57 

1.3066 

198  35 

—04472 

0411 

Juno 

4 

13.32 

0.9959 

305  50 

1.3084 

194     7 

0.3331 

0424 

9 

1418 

1.0047 

307  38 

1.3094 

189  42 

0.1735 

0.438 

* 

14 

15.05 

li)143 

309  20 

1.3103 

185  18 

9.9137 

0452 

12 

15.93 

1.0247 

310  56 

1.3106 

180  56 

—9.1576 

0465 

24 

+16.81 

li)356 

312  24 

1.3104 

176  33 

+9.7268 

0479 

29 

17.69 

]X>468 

313  44 

1.3099 

172  10 

00815 

0499 

Joly 

4 

18.55 

1.0582 

314  56 

1.3088 

167  46 

0.2721 

0507 

9 

19.41 

1.0697 

316    0 

1.3073 

163  21 

0.4020 

O520 

14 

20.24 

1.0812 

316  57 

1.3054 

158  53 

0.4994 

0534 

19 

+21X)5 

IJ092A 

317  47 

1.3031 

154  23 

+0.5765 

0.548 

24 

21.84 

1.1034 

318  31 

1.3005 

149  49 

0.6394 

0561 

29 

22.60 

1.1140 

319     9 

1.2977 

145  12 

0.6916 

0.575 

Angnit 

3 

23.32 

1.1242 

319  43 

1.2947 

140  30 

0.7356 

0589 

8 

um 

1.1339 

320  12 

1.2915 

135  44 

0.7729 

O609 

13 

+24.68 

1.1429 

320  38 

1.2884 

130  53 

+08044 

0.616 

18 

25.32 

1.1515 

321     1 

1.2853 

125  58 

0.8310 

0.690 

23 

25.92 

1.1595 

321  23 

1.2825 

120  58 

0.8532 

0643 

28 

26.50 

1.1669 

321  44 

1.2799 

115  53 

0.8715 

0657 

Sept 

2 

27.05 

1.1739 

322     5 

1.2775 

110  44 

0.8859 

0.671 

7 

+27.58 

1.1803 

322  26 

1.2757 

105  32 

+0.8969 

0.684 

19 

28X)9 

1.1862 

322  48 

1.2743 

100  16 

0.9047 

0.690 

17 

2860 

1.1917 

323  11 

1.2734 

94  58 

0.9092 

0.712 

22 

29.10 

1.1968 

323  36 

1.2731 

89  38 

0.9106 

0726 

27 

29.60 

1.2017 

324    4 

1.2735 

84  17 

0.9088 

0.739 

Octobai 

2 

+30.11 

1.2063 

324  34 

1.2744 

78  56 

+0.9037 

07S3 

7 

30.63 

1.2109 

325     7 

1.2759 

73  36 

0.8953 

0767 

12 

+31.17 

1.2155 

325  43 

1.2779 

68  17 

+0J834 

0.780 

FIXED    STARS,    1856. 
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FOR  WASHINGTON  MEAN  MffiNIGHT 

1 

CONSTANTS  FOB  FACILITATINO  THE  BEDUCTION 

OF  THE  FIXED  STARS.        1 

1856. 

/ 

Log.^. 

O. 

Log.  A. 

H. 

Log.  i. 

T, 

October  17 
22 
27 

Not.          1 
6 

-4-3l'.73 
32.31 
32.93 
33.58 
34.27 

1.2199 
1.2243 
1.2292 
1.2343 
1.2395 

326  21 

327  1 

327  44 

328  29 

329  14 

1.2803 
1.2831 
1.2862 
1.2894 
1.2926 

O        1 

63     1 
57  48 
52  39 
47  33 
42  31 

+0.8678 
0.8481 
0.8240 
a7949 
0.7599 

0.794 
0.808 
0.821 
0.835 
a849 

n 

16 

21 

26 

Dtc         1 

■4-34.99 
35.75 
36.55 
37.38 
38J23 

1.2452 
1.2512 
1.2577 
1.2643 
1.2715 

330    0 

330  46 

331  31 

332  15 
332  57 

1.2959 
1.2991 
1.3019 
1.3044 
1.3065 

37  32 
32  37 
27  46 
22  58 
18  12 

-4-0.7182 
0.6682 
0.6077 
a5d32 
0.4389 

0.862 
0.876 
0.890 
0.903 
a917 

'   6 
11 
16 
21 
26 

-4-39.11 
40.01 
40.92 
41.84 
42.76 

1.2783 
1.2865 
1.2943 
1.3023 
1.3103 

833  36 
334  12 

334  45 

335  14 
335  40 

1A083 
1.3097 
l.ai04 
1.3106 
1.3102 

13  29 

8  47 

4    7 

359  26 

354  46 

+03135 

0.1312 

+9.8031 

—8.9413 

9.9086 

0.931 
a945 
0.958 
0.972 
0.986 

31 

+43.67 

1.3181 

836     1 

1.8094 

350    4 

—0.1838 

0.999 

BESSEL'S  FOKMULiE  OF  BE0ITCTIOK  FOB  THE  FIXED  STABS 

WITH  DB.   PETEBS'S  COEFPICIBNTS,  AND  THE  NOTATIOW   01 

f  THB  CATALOGUE   OF  liTABS      || 

09  THB  BBfftlSH  ASSOCIATION. 

A  s  —  20''4451  COS  »  008  O. 

B  rai  —  20''A451  sin  0* 

C  =•  T  —  0".3423a  dn  fl -♦-  0'^004la  iin  2  ft  —  9^'.0251>  sin  3  G)- 

-♦-  0".00294  sin  (O  +  fflf*  34')  —  0"i)0405  sin  2  <t  +  0";00135  sin  (  < 

-n. 

D  sa  —  9".2236  COS  ft  +  0".089«  ooft  2  ft  —  0^.5607  oos  2  Q  —  0"XX)92  cos 
^0.0885  COB  2  4. 

(O  +  280P220.                   1 

B  a  —  0".0481  sin  ft  -4-  0''.00U  sin  2  ft  —  Qf'XiOSA  sin  » Q- 

a  s:  COS  a  sec  ^. 

6»-sina8ec«. 

e  =a  46".0780  +  20".0S60  sin  a  tan  ^. 

cf  =3  COS  a  tan  4. 

d^atanovcos^—  sinasin^. 
ftf  ^  cos  a  sin  ^ 
c^«-20"X)560  008« 
iP-i-sino. 

|i  a  the  annual  pioper  motion  in  rigbt  asoenaion. 
^  ss  the  annnal  proper  motion  in  declination. 

V  « the  time  from  the  beginning  of  tiie  jear  ia  foactional  parts  of  Ifat  yeas. 
O  =  the  sun's  longitude. 
C  =  the  moon*s  longitudie* 
ft  » the  longitude  of  th»  maoxtv  ananding  node.. 

»  s  the  obliquity  of  the  ecliptic. 

•  » the  star's  mean  right  ascension  for  the  beffinning  of  the  year. 

4  =  the  star's  mean  declination  for  the  beginnmg  of  the  year. 
«/  =3  the  star's  apparent  right  ascension  at  the  time  t. 

a^  »  the  star's  apparent  deelinatSon  at  tha  time  x. 

oT— a  ca  Aa-t-B6+Cc-fD<f-t-B-t-Tf». 

Tha-foUowing  formnlaa  may  also  ha  used  by  pitting 

/=a46".0780C.                                                irsAtansi. 
yoDaGa20".QMOC.                                     AoosHasB. 
ytinQ=.D.                                                   4sinH«A. 

«'— a  =/^- T /► -h  a  sin  (0 -»• «)  tan  a  +  A  shi  (H -+-«)  sec  a* 
a^  — a-ico8d-^T^'-t-^oos((i-ha)-^Aeos(H-^«)sinA 
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FIXED  STARS,    1856. 


MEAN  PLACES  OF  100  PRINCIPAL  FIXED 

STABS,  rOB 

' 

JANUARY  I,  1856. 

Ster'aNun*. 

Magnitade. 

Right  Aaeendon. 

An.  Tttiation. 

AB-Tniathm.; 

a  Andromeda 

y  Pegasi  (Algenib) 

^  Hydri     . 

a  CaSSIOPEA 

^Ceti 

2 

3.2 
3 

var. 
2 

h.    m.     a. 

0     0  57.06 
0    5  49.46 
0  18    6.91 
0  32  21.65 
0  36  21.49 

+ 

3.086 
3.084 
3.291 
3.358 
3.016 

-1-28  17  43.2 
-f.14  22  58.1 
—78    3  57.9 
4-55  44  49.1 
—18  46  40.2 

-»-19.93 
20.04 
20.24 
19.83 
19.86 

a  Urs.  Min.  (Polaris) 
6' Ceil    . 

a  Eridani  (Achemar) 
a  Arietis 
yCeti    . 

2 
3 

1 
2 
3.4 

1     6  48.54 
1  16  49.60 
1  32  20.72 

1  59     3.82 

2  35  50.53 

-1-18.336 
3.000 
2.238 
3.365 
3.102' 

-1-88  32  30.6 
—  8  55  39.9 
—57  58    9.5 
-1-22  46  45.8 
-f-  2  37  35.1 

-fl951 
18.74 
18.45 
17.29 
15.44 

a  Ceti  . 
a  Persei   . 
fj  Tauri 
y*  Eridani  . 
a  Tauri  (Aldeharan) 

2.3 
2 
3 
3 

1 

2  54  45.29 

3  14    3.76 
3  38  55.85 

3  51  18.69 

4  27  39.69 

+ 

3.129 
4.243 
3.553 
2.796 
3.436 

4-  3  31  19.2 
4-49  20  40.3 
-f.23  39  22.7 
—13  55  16.7 
-f.16  12  57.4 

-f  14.40 

13.25 

11.54 

10.58 

7.72 

a  AuRiGJs  (Capdla)  . 
^  Orionis  (Rigel) 
/3  Tauri 
d  Orionis 
a  Leporis 

1 
1 
2 
2 
3 

5  6    3.46 

6  7  37.10 
5  17  11.53 
5  24  39.09 
5  26  22.82 

+ 

4.423 

2.884 
3.791 
3.066 
2.648 

-f-45  50  45.7 

—  8  22  17.7 
-f28  28  51.9 

—  0  24  34.6 
—17  55  43.0 

4-4.26 
4.54 
3.53 
3.05 
2.94 

ff  Orionis 

a  ColumbaB    . 

a  Orionis 

fl  Geminorum 

a  Argus  (Canopus)    . 

2 
2 

var. 
3 

1 

5  28  54.45 
5  34  26.21 

5  47  22.60 

6  14  14.91 
6  20  45.46 

+ 

3.044 
2.177 
3.249 
3.636 
1.330 

—  1  17  51.6 
—34    9  11.7 
-f-  7  22  34.0 
-1-22  34  58.6 
—52  37    6.5 

-f  2.71 

2.23 

-h  1.11 

—  1.38 

1.81 

61  (Hev.)  Cephei     .  - 
a  Canis  Maj.  (Sirius) 
ff  Canis  Majoris 
d  Geminorum 

a"  Geminor.  (Castor) 

5 

1 

2.1 
3.4 
2.1 

6  31  36.06 
6  38  48.04 

6  52  58.02 

7  11  31.22 
7  25  24.38 

-f^.511 
2.646 
2.360 
3.597 
3.847 

-f87  15    5.2 
—16  31  19.0 
—28  46  45.3 
-1-22  14  35.7 
-1-32  11  58.9 

—  2.84 
4.52 
4.58 
6.16 
7.38 

a  Can.Min.  (Procyon) 
^  Geminor.  (Pollux) 
16  Argus     . 
ff  HydrBB 
i  Ursse  Majoris 

1 

1.2 
3 

3.4 
3 

7  81  45.67 

7  36  29.91 

8  1  24.72 
8  39    8.87 
8  49  19.63 

+ 

3.145 
3.681 
2.558 
3.189 
4.143 

-f.  5  85  27.1 
-1-28  22  11.6 
—23  53  30.7 
-I-  6  56  39.5 
4-48  36  12.9 

—  8.79 

8i» 

10.06 

12.86 

13.78 

i  Argus 

a  Hydr^  . 
$  UrssB  Majoris 
ff  Leonis    .  '      . 
a  Leonis  (Regulus) 

2 
2 
3 
3 
1.2 

9  13  14.12 
9  20  30.61 
9  23  12.00 
9  37  40.23 
10     0  41.93 

+ 

1.602 
2.951 
4.045 
3.424 
3.205 

—58  40  18.2 
—  8    2  11.8 
-1-52  19  50.1 
4-24  26    6.3 
-1-12  40    9.4 

—14.89 
15.36 
16.14 
16.34 
17.40 

ff  Argus 

a  Ursje  Majoris 

d  Leonis 

d  HydrBB  et  Crateris 

2 
2 

2.3 
3.4 

10  39  29.05 

10  54  48.33 

11  6  26.68 
11  12    8.59 

+ 
+ 

2.305 

3.779 
3.208 
2.997 

—58  55  40.8 
-4-62  31  38.1 
4-21  18  43.1 
—13  59  59.7 

—18.78 
19.34 
19.65 

—19.45 

FIXED  STARS,    1866. 
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MEAN  PLACES  OF  100  PRINCIPAL  PIXED 

STARS,  FOB 

JANUARY  1,  1SS«. 

8«ftr*»N«int. 

Magnitade. 

Bight  AmMlon. 

AikTaiUion. 

DwUnttlOD. 

An-Tuliitlca. 

/3  Lbonis  . 

2 

h.    m.     •. 

11  41  42.67 

+  3.066 

4-15  5J2  ffr.l 
+54  29  43.1 

-2*0.09 

y  Urs-b  Majoris   . 

2.3 

11  46  14.19 

3.200 

20.04 

0  Chamseleontis 

5 

12    9  59.37 

3.314 

—78  30  45.4 

20.05 

a*  Crucis 

I 

12  18  87.06 

3.253 

—62  17  59.1 

19.94 

^Co^vi      . 

2.3 

12  26  49.69 

3.132 

—22  35  59.5 

19,99 

12  Canum  Venatjcorum 

3 

12  49  17.05 

+  2.822 

+89    5  49.0 

—19.56 

a  ViRGiNis  (Spica) 

1 

13  17  36.66 

3.152 

—10  24  30.3 

18.97 

fl  Ursje  Majoris 

2 

13  41  51.70 

2.371 

+50     1  59.8 
+19    7  16.6 

18.14 

fl  Bootis 

3 

13  47  49.69 

2.862 

18.23 

fi  Centauri 

1 

13  53  42.06 

4.147 

—59  40  32.0 

17.72 

a  Bootis  (Arctunu) 

1 

14    9    5.63 

+  2.734 

+19  56    2.5 

—18.94 

a'  Centauri 

1 

14  29  51.90 

4.023 

—60  14    8.4 

15.09 

ff  Boons 

2.3 

14  38  41.84 

2.622 

+27  41     0.3 

15.44 

a*  LlBRJB     . 

3 

14  42  55.10 

+  3.310 

—15  26  26.4 

15.27 

fi  Ursjb  Minoris    • 

2 

14  51  10.38 

—  0.268 

+74  44  37.7 

14.78 

fi  LibrsB     •        •         . 

2 

15    9  15.73 

+  3.220 

—  8  50  54.7 

—13.60 

a  CORONJS  BOREALIS 

2 

15  28  35.48 

2.539 

+27  12    6.7 

12.88 

a  SerpeNTIS 

2.3 

15  37  10.61 

+  2.953 

--  6  52  54.3 

11.65 

C  Urs8B  Minoris 

4.5 

15  49  17.74 

—  2.304 

--78  14    7.1 

10.82 

/3*  Scorpii  . 

2 

15  57    4.14 

+  3.479 

—19  24  27.0 

10.28 

d  Ophiuchi 

3 

16    6  48.10 

+  3.138 

—  3  19  12.2 

—  9.63 

a  Scorpii  (Antares) 

1.2 

16  20  35.04 

3.669 

—26    6  29.5 

8.46 

fl  Draconis 

3.2 

16  22    3.27 

0.821 

-f61  50  28.0 

8.23 

a  Trianguli  Australia 
ff  Ures  Minoris . 

2 

16  33  27.71 

+  6.268 

—68  45  20.8 

7.48 

4.5 

17    0  51.86 

—  6.504 

+82  16     1.5 

5.12 

a  HerCULIS     . 

var. 

17    8    4.90 

+  2.734 

+14  33  28.2 

—  4.47 

^  Draconis 

3.2 

17  27  10.83 

1.353 

--52  24  34.6- 

2.85 

a  Ophiuchi    . 

2 

17  28  15.01 

2.781 

-(-12  40    5.9 

2.96 

0-  Octantis 

6 

17  40  51.85 

108.772 

—89  16  34.9 

1.68 

y  Draconis   . 

2.3 

17  53  15.79 

1.394 

+51  30  26.6 

—  0.62 

/*'  Sagittarii 

4 

18    5    9.01 

+  8.587 

—21    5  31.7 

+  0.47 

d  Ursjb  Minoris    . 

4.5 

18  18  47.75 

—19.330 

h86  36    0.5 

1.66 

a  Lyrje  (  Vega) 

I 

18  32    3.70 

+  2.032 

- 

-38  39    7.9 

3.07 

fi  Ltrjs 

yap. 

18  44  45.76 

2.215 

- 

-33  11  52.8 

3.87 

C  Aqitil£ 

3 

18  58  47.40 

2.755 

- 

-18  39  10.2 

5.03 

a  Aqitilje 

3.4 

19  18  14.19 

4-  3.027 

1-  2  49  52.2 

+  6.82 

y  Aquil-B 

3 

19  39  24.76 

2.857 

-10  15  55.9 

8.44 

a  Aquiljs  (AUair) 

1.2 

19  43  45.37 

2.925 

-  8  29  28.7 

9.15 

P  AqjjiLM 

4 

19  48  14.33 

+  2.952 

-  6    3    1.0 

8.58 

X  Ursffi  Minoris 

5 

20    7  35.54 

—55.131 

•88  52  42.6 

10.64 

tf  Capricobni    . 

3.4 

20  10    3.64 

+  3.338 

—12  59  16.8 

+10.81 

a  Pavonis 

2 

20  14  13.99 

4.803 

—57  11  28.9 

11.05 

oCtgni    . 

2.1 

20  36  31.35 

2.044 

+44  46    8.5 
4-38    2  86.9 

12.65 

61'  Ctoni 

5.6 

21    0  26.53 

2.676 

+17.50 
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VBAH  FLACBS  OF  100  TVIHCIPAL  FIXED  STABS,  FOE 
JANUARY  1,  1856. 


fCygni     . 
«  Ckphbi 
fi  Aquaris 
fi  Cbphbi 


•  Aqvabh     . 

«  Gniis 

C  Pegasi 

m  Pis. Aus.(fhmalkmi} 

«  Pegasi  (JfoM)  . 

« Piseium 
7  Cephet 


8 

8^ 
8 
8 
2^ 

8 
2 
8.4 

2 

4^ 

a4 


21  6  48.48 
21  15  8.32 
21  28  5a46 
21  26  47.06 
21  37    6.78 

21  58  28.11 

21  59    8.22 

22  34  16.70 
22  49  41.01 
22  57  85.39 

28  82  82.70 
28  83  28.27 


-f  2.550 
1.439 
8.168 
0.805 
2.951 

-f  8.085 
3.821 
2.990 
8.334 
2.985 

t  8.088 
2.396 


4-29  38  fs.O 
4-61  58  35.0 

—  6  12    8.2 

t69  55  44.4 
9  13    0.5 

—  1  1  3.7 
—47  89  20.8 
-f  10  4  51.6 
—30  23  3.8 
4-14  25  53.0 

-f  4  50  46.5 
4-76  49  43.8 


-1-14.58 
15.10 
15.61 
15.69 
16.30 

+17.30 
17.15 
18.69 
ia97 
19.38 

t  19.47 
20.09 
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APPARENT  PLACES  OP 

a  UESiE  MINORIS  (Polaru),  FOR  THE 

UPPER  TRANSIT  AT  WASHINGTON- 

JANUAET. 

FKBBUAKT. 

MABCB. 

APBir. 

"^i." 

"X" 

UM 

Mmth. 

Nostk. 

BA. 

I)M.K>rM. 

SO. 

DmuMvU. 

1.1. 

I>w.Jbra. 

BJl. 

DM-MrO. 

Ii.    m. 

O           1 

h.     m. 

O           1 

h.     B. 

O           1 

b.     m. 

a        1 

1    6 

88  32 

I    5 

88  32 

I    6 

86  32 

1    6 

88  32 

1 

33.37 

49!^1 

67.33 

49*34 

47.74 

43^96 

38.99 

8^.11 

1 

2 

32.54 

49.88 

66.53 

49.23 

47.24 

43.71 

38.96 

34.81 

2 

3 

31.70 

49.94 

66.74 

49.11 

46.75 

43.46 

38.94 

84.51 

3 

4 

30.86 

50.00 

64.96 

48.98 

46.27 

43.20 

38.96 

34J31 

4 

5 

30.02 

50.05 

64.19 

48.85 

46.81 

42.94 

38.98 

8a91 

5 

6 

29.17 

50.09 

63.42 

48.71 

46.36 

42.68 

39.01 

33.61 

6 

7 

28.32 

50.13 

62.66 

48.57 

44.93 

42.41 

39.07 

33.31 

7 

8 

27.47 

50.17 

61.91 

48.42 

44.51 

42.14 

39.14 

33.01 

8 

9 

26.62 

60.20 

61.17 

48.27 

44.10 

41.86 

39.22 

32.72 

9 

10 

25.77 

50.23 

60.43 

48.12 

43.70 

41.69 

89.32 

32.43 

10 

11 

24.92 

50.26 

59.70 

47.96 

43.33 

41.31 

39.44 

32.14 

11 

12 

24.07 

50.28 

58.97 

47.79 

42.97 

41.03 

39.67 

31.85 

12 

13 

23.21 

50.30 

58.25 

47.62 

42.62 

40.76 

39.72 

31.56 

13 

14 

22.35 

60.30 

57.54 

47.44 

42.29 

40.47 

89.88 

31.27 

14 

15 

21.50 

50.30 

66.84 

47.26 

41.97 

40.18 

40.06 

30.99 

16 

16 

20.65 

50.30 

66.15 

47.07 

41.67 

39.89 

40.26 

30.71 

16 

17 

19.80 

50.29 

65.48 

46.88 

41.38 

39.60 

40.47 

30.42 

17 

18 

18.95 

50.27 

54.81 

46.68 

41.11 

39.31 

40.70 

30.13 

18 

19 

18.10 

50.24 

54.15 

46.47 

40.86 

39.02 

40.96 

39.85 

19 

20 

17.25 

60.21 

63.50 

46.26 

40.63 

88.73 

4151 

39.57 

20 

21 

16.40 

60.17 

52.87 

46.05 

40.41 

88.43 

41.48 

3959 

21 

22 

15.56 

50.12 

52.26 

45.83 

40.20 

88.13 

41.77 

39.01 

33 

23 

14.72 

50.07 

61.65 

45.61 

40.01 

37.83 

42.07 

38.74 

83 

24 

13.88 

60.01 

61.06 

46.39 

39.83 

87.53 

42.38 

28.47 

34 

25 

13.05 

49.95 

60.48 

46.16 

39.67 

87.22 

42.71 

28.21 

35 

26 

12.22 

49.88 

49.91 

44.93 

09.53 

86.92 

43.05 

27.95 

36 

27 

11.39 

49.80 

49.35 

44.69 

39.40 

86.62 

43.41 

37.70 

37 

28 

10.57 

49.72 

48.80 

44.45 

89.28 

86.32 

43.78 

27.45 

38 

29 

9.75 

49.63 

48.26 

44.21 

39.18 

36.02 

44.17 

27.20 

39 

30 

a94 

49.54 

47.74 

43.96 

39.10 

86.71 

44.57 

36.96 

80 

31 

8.13 

49.44 

•        • 

«        • 

89.03 

36.41 

44.98 

26.72 

81 

32 

7.33 

49.34 

•        • 

•        • 

88.99 

86.11 

46.40 

26.48 

82 
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APPABENT  PLACES  OF 

a  UaSJE  M(NORIS  {Polaris),  FOR  THE          1 

UPPER  TRANSIT  . 

AT  WASHINGTON. 

MAT. 

JUNE. 

JULT. 

AUGUST. 

t 

Umirof 

1     Houth. 

Month. 

KA. 

t>te.Ktrth. 

B.A. 

D«e.Nort». 

ILA. 

I>K.  NarA. 

R.*. 

Dm.  JVMk. 

b.     ■. 

0           l_ 

b.     m. 

O           f 

h.     B. 

a         1 

h.     m. 

o        •_ 

1    5 

88  33 

I    6 

88  32 

1    6 

88  32 

1    6 

88  32 

1 

4.98 

26^72 

3.49 

2l!l8 

28.13 

20*45 

64.02 

24*85 

1 

2 

45.40 

26.48 

4.24 

21.08 

29.00 

20.52 

54.79 

25.07 

2 

3 

45.84 

26.24 

5.00 

20.98 

29.86 

20.59 

55.56 

25.30 

3 

4 

46.29 

26.00 

5.77 

20.89 

30.72 

20.67 

56.32 

25.53 

4 

6 

46.76 

25.77 

6.55 

20.81 

31.58 

20.76 

57.08 

25.76 

5  1 

6 

47.24 

25.54 

7.33 

20.73 

32.44 

20.84 

57.83 

26.00 

e! 

7 

47.73 

25.31 

8.11 

20.66 

33.30 

20.93 

58.57 

26.24 

7 

8 

48.23 

25.09 

8.90 

20.59 

34.16 

21.02 

59.31 

26.48 

8  ! 

9 

48.75 

24.88 

9.70 

20.52 

35.02 

21.12 

60.04 

26.73 

9  1 

10 

49.28 

24.67 

10.50 

20.46 

35.88 

21.22 

60.76 

26.99 

10  ' 

11 

49.82 

24.46 

11.30 

20.41 

36.74 

21.33 

61.47 

27.25 

" 

12 

50.37 

24.26 

12.11 

20.36 

37.59 

21.45 

62.18 

27.51 

12  ! 

13 

50.93 

24.06 

12.92 

20.31 

38.44 

21.57 

62.88 

27.78 

13  , 

14 

51.50 

23.87 

13.74 

20.27 

39.29 

21.70 

63.57 

28.05 

14 

15 

52.08 

23.68 

14.56 

20.24 

40.14 

21.83 

64.26 

28.32 

15 

16 

52.67 

23.49 

15.39 

20.21 

40.99 

21.97 

64.94 

28.60 

16 

17 

53.27 

23.31 

16.22 

20.18 

41.83 

22.11 

65.61 

28.88 

17 

18 

53.88 

23.14 

17.06 

20.17 

42.67 

22.26 

66.28 

29.17 

18 

19 

54.51 

22.97 

17.90 

20.16 

43.51 

22.41 

66.94 

29.46 

19  ! 

20 

55.14 

22.81 

18.74 

20.15 

44.34 

22.57 

67.59 

29.75 

20  1 

21 

55.79 

22.65 

19.58 

20.16 

45.17 

22.73 

68.23 

30.05 

21   1 

22 

56.44 

22.50 

20.43 

20.17 

45.99 

22.90 

68.87 

30.35 

22  1 

23 

57.10 

22.35 

21.28 

20.18 

46.81 

23.07 

69.49 

30.65 

23 

24 

57.77 

22.20 

22.13 

20.19 

47.63 

23.25 

70.11 

30.% 

24  1 

25 

58.46 

22.06 

22.98 

20.21 

48.44 

23.43 

70.72 

31.27 

25  1 

26 

59.16 

21.92 

23.83 

20.23 

49.25 

23.62 

71.32 

31.58 

26 

27 

59.86 

21.78 

24.69 

20.26 

50.06 

23.81 

71.91 

31.89 

27 

28 

60.57 

21.65 

25.55 

20.30 

50.86 

24.00 

72.49 

32.21 

28  1 

29 

61.29 

21.53 

26.41 

20.34 

51.66 

24.21 

73.06 

32.53 

29  1 

30 

62.02 

21.41 

27J87 

20.39 

52.45 

24.42 

73.62 

32.86 

30 

31 

62.75 

21.29 

28.13 

20.45 

53.24 

24.63 

74.17 

33.18 

31 

32 

63.49 

21.18 

29.00 

20.52 

54.02 

24.85 

74.70 

33.51 

32 
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APPARENT  PLACES  OF 

a  VBSJE  MINORIS  {Polarit),  FOR  THE 

UPPER  TRANSIT  . 

\T  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

"X." 

"r* 

MoDtk. 

*U9 

Month. 

KX 

Dm.  JVorM. 

K.A. 

D<tk  North. 

ft.  A. 

Dt.  North. 

R.A. 

Dm.  North. 

h.    m. 

I    7 

88  32 

b.     m. 

1    7 

88  h 

h.    m. 

1    7 

88  d2 

h.     m. 

1    6 

88  3'3 

1 

14.70 

33!!51 

25.84 

u"A2 

25.68 

56!!22 

73.60 

6'83 

1 

2 

16.22 

83.84 

26.03 

44.80 

25.46 

56.59 

72.01 

6.09 

2 

3 

16.74 

34.18 

26.21 

45.19 

25.23 

56.95 

72.41 

6.35 

3 

4 

16.25 

34.52 

26.37 

45.57 

24.98 

57.31 

71.80 

6.60 

4 

5 

16.75 

34.86 

26.53 

45.96 

24.72 

57.66 

71.18 

6.85 

6 

6 

17.24 

35.20 

26.67 

46.35 

24.45 

58.01 

70.55 

7.09 

6 

7 

17.72 

35.55 

26.79 

46.74 

24.17 

68.36 

69.90 

7.33 

7 

8 

18.19 

35.90 

26.90 

47.13 

23.87 

68.71 

69.25 

7.57 

8 

9 

18.65 

36.25 

27.01 

47.52 

23.56 

59.06 

68.59 

7.80 

9 

10 

19.10 

36.60 

27.10 

47.91 

23.24 

69.41 

67.93 

8.01 

10 

11 

19.54 

36.96 

27.17 

48.29 

22.90 

59.75 

67.25 

8.22 

11 

12 

19.96 

37.31 

27.23 

48.68 

22.55 

60.09 

66.56 

8.42 

12 

13 

20.37 

37.67 

27.28 

49.06 

22.19 

60.43 

65.86 

8.62 

13 

14 

20.78 

38.03 

27.31 

49.45 

21.82 

60.76 

66.15 

8.81 

14 

15 

21.17 

38.40 

27.34 

49.83 

21.44 

61.09 

64.43 

9.00 

15 

16 

21.55 

38.77 

27.36 

50.21 

21.05 

61.41 

63.70 

9.18 

16 

17 

21.92 

39.14 

27.35 

60.59 

20.64 

61.73 

62.97 

9.36 

17 

18 

22.28 

39.51 

27.33 

50.96 

20.22 

62.05 

62.23 

9.54 

18 

19 

22.63 

39.88 

27.31 

61.33 

19.78 

62.36 

61.48 

9.71 

19 

20 

22.97 

40.25 

27.26 

61.70 

19.33 

62.67 

60.73 

9.88 

20 

21 

23.29 

40.62 

27.20 

52.07 

18.87 

62.98 

59.97 

10.04 

21 

22 

23.60 

40.99 

27.13 

52.45 

18.40 

63.28 

59.20 

10.20 

22 

23 

23.90 

41.37 

27.04 

52.82 

17.91 

63.58 

58.42 

10.35 

23 

24 

24.19 

41.75 

26.94 

53.20 

17.41 

63.87 

57.64 

10.50 

24 

25 

24.46 

42.13 

26.83 

63.58 

16.90 

64.16 

56.-86 

10.65 

25 

26 

24.72 

42.51 

26.71 

53.97 

16.38 

64.45 

56.05 

10.79 

26 

27 

24.97 

42.89 

26.58 

64.35 

15.85 

64.73 

66.25 

10.93 

27 

28 

25.21 

43.27 

26.43 

64.73 

15.31 

65.01 

54.45 

11.07 

28 

29 

25.43 

43.65 

26.26 

55.11 

14.75 

65.29 

53.64 

11.19 

29 

30 

26.64 

44.03 

26.08 

55.49 

14.18 

65.56 

52.83 

11.29 

30 

31 

25.84 

44.42 

25.89 

55.86 

13.60 

65.83 

52.02 

11.38 

31 

32 

26.03 

44.80 

25.68 

56.22 

13.01 

66.09 

61.21 

11.45 

32 

33 
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APPARENT 

PLACES  OF  « 

URSiE  MINORIS 

,  FOR  ' 

PHE 

UPPER  TRANSIT  . 

A.T  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MABCH. 

APRIL. 

"^•^ 

"2." 

MoDth. 

Maaifc. 

B.A 

SM-JViira. 

Ki. 

The,  North, 

B.A. 

Dm.  Mm*. 

B.A. 

Dee.ir<ira. 

h.    m. 

O           f 

h.     m. 

O          1 

h.     m. 

O           1 

h.     m. 

O           1 

18  18 

86  35 

18  18 

86  35 

18  18 

86  35 

18  18 

86  35 

1 

27.35 

5o!Vo 

30.00 

4d!58 

37.67 

34^23 

48.38 

32^ 

1 

2 

27.34 

50.35 

30.20 

40.30 

37.99 

34.09 

48.73 

32.89 

2 

3 

27.33 

50.00 

30.40 

40.02 

38.31 

33.96 

49.07 

32.96 

3 

4 

27.32 

49.65 

30.60 

39.74 

38.64 

33.83 

49.41 

33.02 

4 

5 

27.31 

49.30 

30.81 

39.47 

38.97 

33.71 

49.75 

33.10 

6 

6 

27.31 

48.96 

31.03 

39.21 

39.30 

33.60 

50.09 

33.19 

6 

7 

27.33 

48.62 

31.25 

38.95 

39.64 

33.50 

50.43 

33.28 

7 

8 

27.35 

48.27 

31.48 

38.69 

39.98 

33.41 

50.77 

33.37 

8 

9 

27.37 

47.93 

31.71 

38.44 

40.32 

33.32 

51.10 

33.47 

9 

10 

27.40 

47.69 

31.94 

38.19 

40.66 

33.24 

51.43 

33.58 

10 

11 

27.44 

47.25 

32.19 

37.94 

41.01 

33.16 

51.76 

33.70 

11 

12 

27.50 

46.91 

32.44 

37.70 

41.36 

33.09 

62.08 

33.82 

12 

13 

27.56 

46.58 

32.69 

37.46 

41.71 

33.03 

52.40 

33.94 

13 

14 

27.63 

46.24 

32.95 

37.22 

42.06 

32.98 

62.72 

34.07 

14 

15 

27.70 

45.91 

33.21 

36.99 

42.41 

32.94 

53.03 

34.20 

15 

16 

27.78 

45.57 

33.48 

36.76 

42.76 

32.91 

53.34 

34.34 

16 

17 

27.88 

45.24 

33.76 

36.54 

43.11 

32.87 

53.64 

34.48 

17 

18 

27.98 

44.91 

34.04 

36.33 

43.46 

32.83 

53.95 

34.63 

18 

19 

28.08 

44.58 

34.32 

36.12 

43.81 

32.79 

54.26 

34.88 

19 

20 

28.18 

44.26 

34.60 

35.92 

44.16 

32.75 

54.57 

34.94 

20 

21 

28.28 

43.93 

34.89 

35.72 

44.51 

32.71 

54.86 

35.11 

21 

22 

28.41 

43.61 

35.19 

35.52 

44.86 

32.70 

55.15 

35.28 

22 

23 

28.55 

43.29 

35.49 

35.33 

45.21 

32.69 

65.44 

36.46 

23 

24 

28.69 

42.98 

35.79 

35.16 

45.56 

32.68 

55.73 

35.64 

24  1 

25 

28.83 

42.67 

36.09 

35.00 

45.92 

32.67 

56.01 

35.82 

25 

26 

28.97 

42.36 

36.40 

34.83 

46.28 

32.66 

56.28 

36.02 

26 

27 

29.13 

42.06 

36.71 

34.67 

46.63 

32.68 

56.55 

36.22 

27 

28 

29.29 

41.76 

37.03 

34.51 

46.98 

32.70 

56.81 

36.42 

28 

29 

29.46 
29.63 

41.46 

37.35 

34.36 

47.73 

32.73 

57.07 

36.62 

29 

30 

41.16 

37.67 

34.23 

47.68 

32.76 

67.33 

36.82 

90 

31 

29.81 

40.87 

•        • 

•        • 

48.03 

3279 

57.58 

37.04 

31 

32 

30.00 

40.58 

•        • 

•        • 

48.38 

32.83 

•        • 

•        • 

32 
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APPARENT 

PLACES 

!  OF  » 

URS^  MINORIS 

,  FOR  • 

IHE 

UPPER  TRANSIT  . 

ST  WASHINGTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

"r' 

'^- 

Mootb. 

B.A. 

Dtclfortk. 

B.A. 

Dm  Max*. 

ILA. 

DM.JVorM. 

B.A. 

DM-JVort*. 

b.     m. 

O           f 

h.     m. 

O           1 

k.     m. 

O           1 

h.     m. 

e        1 

18    18 

86  35 

18  19 

86  35 

18  18 

86  35 

18  18 

86  36 

1 

57.58 

37!!04 

2.75 

45^36 

62.18 

54*89 

55.80 

3!76 

1 

2 

57.82 

37.26 

2.82 

46.67 

62.06 

55.20 

55.52 

4.00 

2 

3 

68.06 

37.48 

2.89 

46.98 

61.93 

66.52 

66.24 

4.25 

3 

4 

58.30 

37.70 

2.96 

46.29 

61.80 

55.84 

54.94 

4.49 

4 

5 

58.54 

37.93 

3.01 

46.60 

61.66 

56.15 

64.64 

4.72 

6 

6 

58.76 

38.17 

3.06 

46.91 

61.51 

56.46 

64.34 

4.95 

6 

7 

58.98 

38.41 

3.10 

47.23 

61.36 

56.77 

54.04 

5.18 

7 

8 

59.20 

38.65 

3.13 

47.55 

61.20 

67.08 

63.74 

5.41 

8 

9 

59.41 

38.89 

3.14 

47.87 

61.04 

67.38 

53.43 

5.63 

9 

10 

69.62 

39.13 

3.16 

48.18 

60.87 

57.68 

53.11 

5.84 

10 

11 

59.82 

39.38 

3.16 

48.50 

60.70 

57.98 

52.78 

6.05 

11 

12 

60.02 

39.63 

3.17 

48.82 

60.53 

58.28 

62.46 

6.26 

12 

13 

60.21 

39.89 

3.18 

49.14 

60.35 

68.58 

52.11 

6.46 

13 

14 

60.40 

40.15 

3.18 

49.46 

60.17 

68.88 

51.76 

6.66 

14 

15 

60.59 

40.41 

3.17 

49.78 

59.98 

59.17 

51.41 

6.86 

16 

16 

60.76 

40.68 

3.16 

60.10 

59.78 

59.46 

51.06 

7.06 

16 

17 

60.92 

40.96 

3.14 

50.42 

59.58 

59.75 

60.71 

7.26 

17 

18 

61.08 

41.24 

3.12 

60.74 

59.38 

60.03 

50.35 

7.46 

18 

19 

61.24 

41.52 

3.10 

61.07 

59.18 

60.31 

49.98 

7.64 

19 

20 

61.40 

41.80 

3.07 

51.39 

58.96 

60.58 

49.61 

7.82 

20 

21 

61.55 

42.09 

3.03 

51.71 

58.73 

60.86 

49.24 

7.99 

21 

22 

61.69 

42.38 

2.97 

52.03 

68.49 

61.14 

48.87 

8.16 

22 

23 

61.82 

42.67 

2.90 

52.36 

68.26 

61.42 

48.50 

8.33 

23 

24 

61.95 

42.96 

2.82 

62.67 

58.00 

61.70 

48.12 

8.49 

24 

25 

62.08 

43.25 

2.74 

52.89 

67.74 

61.97 

47.73 

8.64 

25 

26 

62.20 

43.54 

2.66 

53.21 

67.47 

62.23 

47.34 

.     8.80 

26 

27 

62.31 

43.84 

2.57 

63.63 

57.20 

62.49 

46.94 

8.96 

27 

28 

62.41 

44.14 

2.48 

63.85 

56.93 

62.75 

46.54 

9.12 

28 

29 

62.51 

44.44 

2.39 

54.27 

66.66 

63.00 

46.14 

9.27 

29 

30 

62.60 

44.74 

2.29 

64.68 

56.38 

63.25 

46.74 

9.32 

30 

81 

62.68 

45.05 

2.18 

64.89 

56.09 

63.50 

45.34 

9.47 

31 

32 

62.75 

46.36 

•        • 

•        • 

55.30 

63.75 

44.95 

9.62 

32 
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V  tAlitKNT  PLACES  OF  »  URSiE  MINOEIS,  FOR  THE 
UPPER  TRANSIT  AT  WASHINGTON. 


MKl'TEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMGEU. 

"r' 

MMith 

KX 

TftcN^tA. 

II.A. 

DM-JTirM. 

BA. 

I>M.Nffrtk, 

H.A. 

Dm.«mU. 

b.    a. 

O            1 

b.     m. 

O            1 

h.     B. 

e        1 

h.     n. 

0          t 

18    18 

86  36 

18  18 

86  36 

18  18 

86  36 

18  18 

86  35 

1 

4.95 

9'.'62 

32.:i5 

ll"39 

19.47 

849 

9.98 

6l"48 

1 

2 

44.56 

9.79 

31.93 

11.38 

19.09 

8.31 

9.74 

61.19 

1         3 

3 

44.16 

9.94 

31.50 

11.35 

18.71 

8.13 

9.51 

60.89 

3 

4 

43.76 

10.fl8 

31.07 

11.32 

18.33 

7.95 

9.29 

60..59 

4 

5 

4a35 

10.21 

30.64 

11.39 

17.96 

7.77 

9.07 

60.29 

5 

6 

42.94 

10.33 

30.20 

11.26 

17.59 

7.59 

8.86 

59.99 

6 

7 

42.53 

10.44 

29.76 

11.21 

17.23 

7.39 

8.66 

59.68 

7 

8 

42.12 

10.54 

29.3;J 

11.15 

16.87 

7.1R 

8.47 

59.37 

8 

9 

41.71 

10.G4 

28.90 

11.09 

16.51 

6.97 

8.28 

59.06 

9 

10 

41.31 

10.74 

28.47 

11.03 

16.16 

6.76 

8.09 

68.75 

10 

11 ! 

4a90 

10.84 

28,04 

10.97 

15.81 

6.55 

7.91 

58.44 

11 

1     i'2 

40.48 

10.92 

27.61 

10.91 

15.47 

6.34 

7.74 

58.12 

12 

13 

40.06 

10.99 

27.18 

10.84 

15.13 

6.13 

7.58 

57.80 

13 

14 

39.r>4 

11.05 

26.75 

10.77 

14.80 

5.91 

7.42 

87.48 

14 

IS 

39.22 

11.11 

26.33 

10.69 

14.47 

6.69 

7.26 

57.16; 

15  1 

16 

38.80 

11.17 

25.91 

10.60 

14.14 

5.47 

7.10 

56.83 

16  ' 

17 

38.:W 

11.23 

25.49 

10.50 

13.8:} 

5.22 

6.97 

56.50 

17 

18 

38.96 

11.28 

25.08 

10.40 

13.52 

4.97 

6.85 

66.17 

18 

19 

38.5.4 

11.33 

24.67 

10.29 

13.22 

4.72 

6.73 

55.84 

19 

20 

3,8.12 

11.37 

24.26 

10.18 

12.92 

4.57 

6.61 

65.51 

20  ' 

SI 

37.70 

11.39 

23.a5 

10.07 

12.62 

4.22 

6.49 

55.18 

21 

22 

36.2S 

11.40 

23.44 

9.96 

I2.;w 

3.96 

6.38 

54.85 

22  1 

23 

35.86 

11.40 

23.03 

9.83 

12.0<i 

3.70 

6.28 

&4.51 

23  1 

24 

35,43 

11.40 

22.62 

9.69 

11. 7H 

3.43; 

6.19 

54.17 

24  1 

25 

35.00 

11.40 

22S;» 

9.55 

11.50 

3.16 

6.11 

53J« 

35 

26 

34.56 

11.41' 

21.82 

9.41 

11.23 

2.89 

6.04 

53.49 

36  i 

27 

ai.n 

11.42 

21.42 

9.27 

10.98 

2.61 

5.08 

53.15 

27 

28 

a3.{i0 

11.42, 

21. OH 

9.12 

10.73 

2.33 

6.93 

52.81 

28  ; 

29 

33.22 

11.41 

20.64 

8.97 

10.48 

2.05 

6.SS 

52.47' 

29 

30 

32.78 

11.40 

20.35 

8.82 

10.23 

1.77 

6.83 

52.13 

ao 

31 

32,35 

11.39 

19.86 

8.66 

9.98 

1.48 

5.78 

51.79 

31 

32 

t        > 

19.47 

849 

'     *l 

•        • 

6.73 

41.45 

32 
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APPARENT   PLACES    OP   THE   PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 
TRANSIT   AT   WASHINGTON. 


BldarMl 

Dajof  Um 

MonCli. 


Jan.  1 
11 
21 
81 

Feb.    10 

20 
March  1 
11 
21 
31 

Apnl  10 
20 
30 

May  10 
20 


June  9 
19 
29 

July     9 

19 
29 

Aug.  8 
18 

28 

Sept.  7 
17 
27 

Oct.  7 
17 

27 

Nov.     6 

16 

26 

Dec.     6 

16 
26 


a  AKDBOMBDiB. 


Right  AMeiukm.  I     Dm.  JVbrO. 


h. 

0 


0 


56.07  0.12 
55.95  0.12 
55.83  O.ll 
55.72  0.08 
55.64  0.07 

55.57  0.04 
55.53  0.00 
55.53  0.05 

55.58  0.09 
55.67  0.18 

55.80  0.18 

55.98  0.22 
56.20  0.26 
56.46  0.29 

56.75  0.82 

57.07  0.84 
57.41  0.85 

57.76  0.85 

58.11  0.84 
58.45  0.82 

58.77  0.80 
59.07  0.27 
59.34  0.24 
59.58  0.19 

59.77  0.15 

59.92  0.12 

60.04  0.08 

60.12  0.03 
60.15  0.01 
60.14  0.02 

60.12  0.05 

60.07  0.08 

59.99  0.10 
59.89  0.11 

59.78  0.12 

59.66  0.18 
59.53  0.12 
59.41 


28   17 

II  M 

48.4  0.9 

47.5  1.2 

46.3  1.3 
45.0  1.5 
43.5  1.5 

42.0  1.5 

40.5  1.5 

39.0  1.4 

37.6  1.2 

36.4  0.9 

35.5  0.4 

35.1  0.0 

35.1  0.1 

35.2  0.6 
35.8  1.0 

36.8  1.4 

38.2  1.8 
40.0  2.0 
42.0  2.8 

44.3  2.5 

46.8  2.5 

49.3  2.6 

51.9  2.7 

54.6  2.6 
57.2  2.4 

59.6  2.3 
61.9  2.1 
64.0  1.8 
65.8  1.6 

67.4  1.4 

68.8  1.1 

69.9  0.8 

70.7  0.5 

71.2  0.2 
71.4  0.1 

71.3  0.4 
70.9  0.7 
70.2 


y  Peoabi. 
(Mgmtb ) 


Sight 


h.  m. 

0      5 

g.  g. 

48.66  0.10 

48.56  0.10 

48.46  0.08 
48.38  0.07 
48.31  0.06 

48.25  0.08 
48.22  0.00 

48.22  0.05 
48.27  0.08 
48.35  0.12 

48.47  0.17 
48.64  0.21 
48.85  0.25 
49.10  0.28 

49.38  0.80 

49.68  0.82 

50.00  0.88 

50.33  0.88 

50.66  0.82 

50.98  0.81 

51.29  0.29 

51.58  0.25 

51.83  0.22 

52.05  0.19 

52.24  0.15 

52.39  0.11 
52.50  0.07 

52.57  0.03 
52.60  0.00 
52.60  0.02 

52.58  0.08 
52.55  0.06 
52.49  0.07 
52.42  0.09 
52.33  0.10 

52.23  0.11 
52.12  0.10 
52.02 


Dm.  iVbrU. 


14  22 

58.6  0.8 

57.8  0.8 

57.0  0.9 

56.1  1.0 

55.1  0.9 

54.2  0.9 

53.3  0.7 
52.6  0.4 
52i2  0.8 

51.9  0.8 

51.6  0.3 
51.9  0.6 
52.5  1.0 
53.5  1.3 

54.8  1.5 

56.3  1.7 

58.0  2.0 

60.0  2.1 

62.1  2.2 

64.3  2.2 

66.5  2.2 

68.7  2.2 

70.9  2.0 
72.9  1.9 

74.8  1.7 

76.5  1.6 

78.1  1.8 

79.4  1.1 

80.5  0.8 
81.3  0.6 

81.9  0.4 

82.3  0.2 
82.5  0.1 

82.4  0.2 

82.2  0.8 

81.9  0.6 

81.3  0.7 
80.6 


|J  Hjdrs. 


Right 


h. 
0 


18 


8.32  0.89 
7.43  0.83 
6.60  0.74 

5.86  0.64 
5.22  0.51 

4.71  0.88 

4.33  0.28 

4.10  0.07 
4.03  0.08 

4.11  0.24 

4.35  0.89 

4.74  0.54 

5.28  0.69 
5.97  0.82 

6.79  0.92 


7.71 

8.73 

9.82 

10.95 

12.10 


1.02 
1.09 
1.18 
1.15 
1.12 


13.22  1.07 

14.29  0.99 

15.28  0.88 

16.16  0.75 

16.91  0.56 

17.47  0.41 
17.88  0.20 
18.08  0.01 
18.07  0.15 

17.92  0.89 

17.53  0.54 
16.99  0.68 
16.31  0.79 
15.52  0.87 
14.65  0.92 

13.73  0.94 
12.79  0.92 

11.87 


Dm.  SomUi, 


78    i 

80.7  1.1 

79.6  1.7 
77.9  2.2 

75.7  2.6 

73.1  8.1 

70.0  8.4 

66.6  8.6 
63.0  8.8 

59.2  8.9 

55.3  8.9 

51.4  8.8 

47.6  3.7 
43.9  8.4 

40.5  8.1 
37.4  2.7 

34.7  2.8 
32.4  1.8 

30.6  1.2 
29.4  0.6 

28.8  0.0 

28.8  0.6 

29.4  1.2 

30.6  1.7 

32.3  2.2 

34.5  2.5 

37.0  2.7 

39.7  8.0 

42.7  8.1 

45.8  2.9 

48.7  2.8 

51.5  2.4 

53.9  2.0 
55.9  1.5 

57.4  1.0 
58.4  0.4 

58.8  0.2 

58.6  0.7 
57.9 


after  the  22d  of  Blueh  It  beglni  at  the  Sideiwl  (Ml  6^er«  the  Meu  Noon. 
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APPABENT  PLACES  OP  THE 

PRINCIPAL  FIXED  STARS,  FOR  THE 

UPPER 

TRANSIT  AT  WASHINGTON. 

aaami 

a   CABBIOPBiB. 

/f  Ceti. 

6'  Ceti                        II 

Month. 

Dtc.  North, 

Right  AMenakm. 

Dtc.  South. 

Bight  AMenakm. 

Dee.  SomUL 

h.          m. 

O              1 

h.           m. 

O             1 

h.          m. 

o            t 

0     32 

55    44 

0     36 

18   46 

1      16 

8   55 

Jan.      1 

20.36  0.26 

63.0  0.3 

21.19  0.12 

II               M 

50.1  0.4 

49.44  0.10 

45.0  0.6 

11 

20.10  0.27 

62.7  0.8 

21.07  0.11 

50.5  0.1 

49.34  0.12 

45.6  0.4 

21 

19.83  0.24 

61.9  1.8 

20.96  0.10 

50.6  0.1 

49.22  0.11 

46.0  0.2 

31 

19.59  0.22 

60.6  1.9 

20.86  0.09 

50.5  0.4 

49.11  0.11 

46.2  0.2 

Feb.    10 

19.37  0.19 

58.7  2.3 

20.77  0.07 

50.1  0.6 

49.00  0.10 

46.4  0.2  ' 

20 

19.18  0.15 

56.4  2.5 

20.70  0.05 

49.5  0.9 

48.90  0.08 

46.2  0.2 

March  1 

19.03  0.08 

53.9  2.6 

20.65  0.03 

48.6  1.1 

48.82  0.06 

46.0  0.5  J 

11 

18.95  0.02 

51.3  2.7 

20.62  0.01 

47.5  1.4 

48.76  0.03 

45.5  O.S 

21 

18.93  0.05 

48.6  2.5 

20.63  0.06 

46.1  1.6 

48.73  0.00 

44.7  1.1 

31 

18.98  0.12 

46.1   2.4 

20.69  0.08 

44.5  1.9 

48.73  0.05 

43.6  1.S 

April  10 

19.10  0.20 

43.7  2.1 

20.77  0.13 

42.6  2.1 

48.78  0.09 

42.3  1.4 

20 

19.30  0.25 

41.6  1.7 

20.90  0.17 

40.5  2.2 

48.87  0.13 

40.9  1.7 

30 

19.56  0.31 

39.9  1.3 

21.07  0.21 

38.3  2.4 

49.00  0.17 

39.2  1.9 

May    10 

19.87  0.38 

38.6  0.7 

21.28  0.24 

35.9  2.4 

49.17  0.21 

37.3  2.1 

20 

20.25  0.43 

37.9  0.2 

21.52  0.28 

33.5  2.5 

49.38  0.25 

35.2  2.2 

30 

20.68  0.46 

37.7  0.4 

21.80  0.30 

31.0  2.6 

49.63  0.27 

33.0  2.3 

June     9 

21.13  0.47 

38.1  1.0 

22.10  0.32 

28.5  2.4 

49.90  0.30 

30.7  2.4 

19 

21.60  0.47 

39.1  1.6 

22.42  0.34 

26.1   2.2 

50.20  0.31 

28.3  2.2 

29 

22.07  0.48 

40.6  2.0 

22.76  0.33 

23.9  2.0 

50.51    0.32 

26.1  2.1 

July     9 

22.55  0.46 

42.6  2.4 

23.09  0.32 

21.9  1.7 

50.83  0.32 

24.0  2.0 

19 

23.01   0.43 

45.0  2.9 

23.41  0.81 

20.2  1.4 

51.15  0.31 

22.0  1.7 

29 

23.44  0.39 

47.9  8.1 

23.72  0.30 

18.8  1.0 

51.46  0.30 

20.3  1.5 

Aug.    8 

23.83  0.36 

51.0  8.2 

24.02  0.26 

17.8  0.7 

51.76  0.27 

18.8  1.2 

18 

24.18  0.29 

54.2  3.5 

24.28  0.23 

17.1   0.8 

52.03  0.25 

17.6  0.8 

28 

24.47  0.25 

57.7  8.7 

24.51  0.19 

16.8  0.1 

52.28  0.21 

16.8  0.5 

Sept.    7 

24.72  0.20 

61.4  3.5 

24.70  0.15 

16.9  0.4 

52.49  0.18 

16.3  0.2 

17 

24.92  0.13 

64.9  8.4 

24.85  0.11 

17.3  0.7 

52.67  0.16 

16.1   0.2 

27 

25.05  0.08 

68.3  8.3 

24.96  0.08 

18.0  0.9 

52.83  0.11 

16.3  0.3 

Oct.      7 

25.13  0.02 

71.6  8.1 

25.04  0.03 

18.9  1.1 

52.94  0.08 

16.6  0.5 

17 

25.15  0.02 

74.7  2.9 

25.07  0.00 

20.0  1.2 

53.02  0.05 

17.1  0.8 

27 

25.13  0.06 

77.6  2.6 

25.07  0.03 

21.2  1.3 

53.07  0.01 

17.9  0.9 

Nov.    6 

25.07  0.11 

80.2  2.1 

25.04  0.05 

22.5  1.2 

53.08  0.01 

18.8  1.0 

16 

24.96  0.15 

82.3.1.6 

24.99  0.07 

23.7  1.1 

53.07  0.02 

19.8  1.0 

26 

24.81  0.20 

83.9  1.2 

24.92  0.09 

24.8  1.1 

53.05  0.06 

20.8  0.9 

Dec.     6 

24.61  0.23 

85.1  0.7 

24.83  0.10 

25.9  0.9 

52.99  0.07 

21.7  0.9 

16 

24.38  0.24 

85.8  0.8 

24.73  0.10 

26.8  0.7 

52.92  0.09 

22.6  0.8 

26 

•  24.14  0.25 

86.1  0.3 

24.63  0.11 

27.5  0.5 

52.83  0.10 

23.4  0.7 

36 

23.89 

85.8 

24.52 

28.0 

52.73 

24.1 

Non.— 

•Bd-OT«the22dori 

Cuvh  the  SldeiM 

1  day  of  the  Month  1 
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APPARENT  PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT    WASHINGTON. 

BidMMl 

a  Eridani 
{Achemar.) 

a  Abistis. 

rCeti. 

Dajrof  tba 

Month. 

Right  AMntfkm. 

J)90.  Sotltk, 

,    D9C.  North, 

Right  AMMidon. 

Dte.  North, 

h.          m. 

O              1 

h.          m. 

O               1 

h.           m. 

O               1 

1     32 

57   57 

1     59 

22  46 

2     35 

2   37 

Jan.      1 

21.71  0.81 

87.2  0.3 

3.63  0.11 

52.8  0.2 

50.71  0.10 

36.7  0.7 

11 

21.40  0.32 

87.5  0.8 

3.52  0.12 

52.6  0.4 

50.61  0.11 

36.0  0.5 

21 

21.08  0.32 

87.2  0.8 

3.40  0.13 

52.2  0.6 

50.50  0.12 

35.5  0.5 

31 

20.76  0.30 

86.4  1.4 

8.27  0.15 

51.6  0.7 

50.38  0.18 

35.0  0.4 

Feb.    10 

20.46  0.27 

85.0  1.8 

3.12  0.18 

50.9  0.7 

50.25  0.13 

34.6  0.3 

20 

20.19  0.25 

83.2  2.3 

2.99  0.12 

60.2  0.8 

50.12  0.13 

34.3  0.2 

March  1 

19.94  0.20 

80.9  2.6 

2.87  0.10 

49.4  0.8 

49.99  0.11 

34.1  0.0 

11 

19.74  0.15 

78.3  8.0 

2.77  0.07 

48.6  0.9 

49.88  0.09 

34.1  0.1 

21 

19.59  0.08 

75.3  8.4 

2.70  0.08 

47.7  0.8 

49.79  0.06 

34.2  0.3 

31 

19.51  0.03 

71.9  8.5 

2.67  0.00 

46.9  0.5 

49.73  0.04 

34.5  0.5 

April  10 

19.48  0.05 

68.4  8.8 

2.67  0.06 

46.4  0.4 

49.69  0.01 

35.0  0.7 

,             20 

19.53  0.11 

64.6  3.7 

2.73  0.10 

46.0  0.3 

49.70  0.06 

35.7  0.9 

30 

19.64  0.18 

60.9  8.8 

2.83  0  16 

45.7  0.0 

49.76  0.10 

36.6  1.1 

May    10 

19.82  0.24 

57.1  3.5 

2.99  0.19 

45.7  0.3 

49.86  0.14 

37.7  1.4 

20 

20.06  0.82 

53.6  8.8 

3.18  0.24 

46.0  0.5 

50.00  0.19 

39.1  1.6 

30 

20.38  0.87 

50.3  8.1 

3.42  0.27 

46.5  0.9 

50.19  0.23 

40.7  1.7 

June     9 

20.75  0.42 

47.2  2.8 

3.69  0.30 

47.4  1.2 

50.42  0.25 

42.4  1.9 

19 

21.17  0.45 

44.4  2.3 

3.99  0.38 

48.6  1.4 

50.67  0.28 

44.3  1.9 

29 

21.62  0.48 

42.1  1.9 

4.32  0.83 

50.0  1.6 

50.95  0.30 

46.2  1.9 

July      9 

22.10  0.48 

40.2  1.4 

4.65  0.35 

51.6  1.7 

51.25  0.31 

48.1  1.9 

19 

22.58  0.49 

38.8  0.8 

5.00  0.33 

53.3  1.9 

51.56  0.32 

50.0  1.8 

29 

23.07  0.48 

38.0  0.2 

5.33  0.88 

55.2  1.9 

51.88  0.31 

51.8  1.7 

Aug.  •  8 

23.55  0.45 

37.8  0.4 

5.66  0.31 

57.1  1.9 

52.19  0.30 

53.5  1.5 

18 

24.00  0.41 

38.2  1.0 

5.97  0.29 

59.0  1.9 

52.49  0.29 

55.0  1.3 

28 

24.41  0.35 

39.2  1.5 

6.26  0.26 

60.9  1.8 

52.78  0.27 

56.3  1.0 

Sept    7 

24.76  0.30 

40.7  2.0 

6.52  0.24 

62.7  1.7 

53.05  0.24 

57.3  0.7 

17 

25.06  0.23 

42.7  2.4 

6.76  0.20 

64.4  1.6 

53.29  0.22 

58.0  0.4 

27 

25.29  0.17 

45.1  2.6 

6.96  0.16 

66.0  1.4 

53.51  0.18 

58.4  0.3 

Oct.      7 

25.46  0.09 

47.7  2.8 

7.12  0.13 

67.4  1.2 

53.69  0.16 

58.7  0.1 

17 

25.55  0.01 

50.5  2.9 

7.25  0.10 

68.6  1.1 

53.85  0.14 

58.6  0.2 

27 

25.56  0.04 

53.4  2.8 

7.35  0.08 

69.7  0.9 

53.99  0.10 

58.4  0.4 

Nov.    6 

25.52  0.11 

56.2  2.6 

7.43  0.06 

70.6  0.7 

54.09  0.08 

58.0  0.5 

16 

25.41  0.17 

58.8  2.4 

7.49  0.02 

71.3  0.6 

54.17  0.04 

57.5  0.6 

26 

25.24  0.21 

61.2  2.0 

7.51   0.02 

71.9  0.4 

54.21  0.01 

56.9  0.6 

Dec.     6 

25.03  0.26 

63.2  1.6 

7.49  0.04 

72.3  0.1 

54.22  0.01 

56.3  0.7 

16 

24.77  0.29 

64.8  1.1 

7.45  0.07 

72.4  0.1 

54.21  0.04 

55.6  0.7 

26 

24.48  0.30 

65.9  0.6 

7.38  0.09 

72.5  0.1 

54.17  0.07 

54.9  0.7 

36 

24.18 

66.5 

7.29 

72.4 

54.10 

54.2 

after  tha 

23dor)Ianhlt 
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APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOB   THE    UPPKR 

TEANSrr   AT   WASHINGTON. 

Sidenal 

o  Cbti. 

a  Persbi. 

ri  Tanri. 

Day  of  the 

Month. 

Bight  Aaeodoo. 

DecJ^orO. 

Dte.  North. 

Right  AAoeuloD. 

Bee.  JVort4. 

h.          m. 

O              1 

h.         m. 

O              1 

h.          m. 

o            » 

2    54 

3   31 

3     14 

49  20 

3     38 

23   39 

t.              t. 

M        a 

B.                1. 

«            N 

•.       ■. 

a         m 

Jan.      1 

45.54  0.07 

21.6  0.6 

4.03  0.13 

54.8  1.0 

56.22  0.05 

31.3  0.1 

11 

45.47  0.10 

21.0  0.6 

3.90  0.17 

55.8  0.7 

56.17  O.ip 

31.4  o.l 

21 

45.37  0.12 

20.5  0.5 

3.73  0.21 

56.5  0.3 

56.07  0.12 

31.5  0.2 

31 

45.25  0.13 

20.0  0.4 

3.52  0.24 

56.8  0.1 

55.95  0.14 

31.3  0.2 

Feb.    10 

45.12  0.14 

19.6  0.3 

8.28  0.24 

56.9  0.4 

55.81  0.15 

81.1  0^ 

30 

44.98  0.14 

19.3  0.2 

8.04  0.24 

56.5  0.7 

55.66  0.17 

80.8  0^ 

March  1 

44.84  0.13 

19.1  0.1 

2.80  0.23 

55.8  1.0 

55.49  0.16 

30.5  0.4 

11 

44.71  0.11 

19.0  0.1 

2.57  0.20 

54.8  1.3 

55.33  0.14 

30.1  0.5 

31 

44.60  0.09 

19.1   0.2 

2.37  0.16 

53.5  1.5 

55.19  0.12 

29.6  0.5 

31 

44.51  0.05 

19.3  0.4 

2.21  0.10 

52.0  1.7 

55.07  0.08 

29.1  0.6 

April  10 

44.46  0.01 

19.7  0.6 

2.11  0.05 

50.3  1.7 

54.99  0.04 

28.5  0.5 

30 

44.47  0.05 

20.3  0.9 

2.06  0.04 

48.6  1.7 

54.95  0.00 

28.0  0.S   1 

30 

44.52  0.08 

21.2  1.1 

2.10  0  09 

46.9  1.6 

54.95  0.05 

27.7  0.2 

May    10 

44.60  0.12 

22.3  1.2 

2.19  0.15 

45.3  1.6 

55.00  0.10 

27.5  0.1 

20 

44.72  0.18 

23.5  1.4 

2.34  0.23 

43.7  1.3 

55.10  0.16 

27.4  o.l 

30 

44.90  0.22 

24.9  1.7 

2.57  0.28 

42.4  0.9 

55.26  0.19 

27.5  0,8 

June     9 

45.12  0.24 

26.6  1.8 

2.85  0.83 

41.5  0.6 

55.45  0.24 

27.8  0.5 

19 

45.36  0.27 

28.4  1.8 

3.18  0.37 

40.9  0.4 

55.69  0.27 

28.3  0  8 

39 

45.63  0.29 

30.2  1.9 

3.55  0.42 

40.5  0.1 

55.96  0.29 

29.1  0.9 

July     9 

45.92  0.81 

32.1  1.8 

3.97  0.43 

40.6  0.4 

56.25  0.82 

30.0  1.1 

19 

46.23  0.81 

33.9  1.8 

4.40  0.44 

41.0  0.7 

56.57  0.83 

31.1  1.1 

39 

46.54  0.82 

35.7  1.6 

4.84  0.46 

41.7  1.0 

56.90  0.34 

32.2  1.2 

Aug.    8 

46.86  0.81 

37.3  1.6 

5.30  0.44 

42.7  1.3 

57.24  0.88 

33.4  1.3 

18 

47.17  0.29 

38.8  1.2 

5.74  0.43 

44.0  1.6 

57.57  0.83 

34.7  1.3 

28 

47.46  0.27 

40.0  1.0 

6.17  0.42 

45.6  1.8 

57.90  0.82 

86.0  1.2 

Sept.    7 

47.73  0.26 

41.0  0.8 

6.59  0.40 

47.4  1.9 

58.22  0.80 

37.2  1.2 

17 

47.99  0.23 

41.8  0.5 

6.99  0.86 

49.3  2.0 

58.52  0.29 

38.4  1.0 

37 

48.22  0.21 

42.3  0.2 

7.85  0.32 

51.3  2.2 

58.81   0.27 

39.4  1.0 

Oct.     7 

48.43  0.17 

42.5  0.1 

7.67  0.29 

53.5  2.2 

59.08  0.24 

40.4  0.9 

17 

48.60  0.15 

42.4  0.2 

7.96  0.26 

55.7  2.3 

59.32  0.22 

41.3  0.8 

27 

48.75  0.12 

42.2  0.4 

8.22  0.22 

58.0  2.2 

59.54  0.19 

42.1  0.7 

Nov.    6 

48.87  0.10 

41.8  0.5 

8.44  0.16 

60.2  2.1 

59.73  0.16 

42.8  0.5 

16 

48.97  0.07 

41.3  0.6 

8.60  0.10 

62.3  2.0 

59.89  0.18 

43.3  0.5 

26 

49.04  0.03 

40.7  0.6 

8.70  0.07 

64.3  1.9 

60.02  0.08 

43.8  0.5 

Dec.     6 

49.07  0.00 

40.1   0.7 

8.77  0.01 

66.2  1.7 

60.10  0.04 

44.3  0.4 

16 

49.0*  0.03 

39.4  0.7 

8.78  0.05 

67.9  1.5 

60.14  0.01 

44.7  0.2 

36 

49.04  0.05 

38.7  0.6 

8.73  0.09 

69.4  1.3 

60.15  0.02 

44.9  0.1 

36 

48.99 

38.1 

8.64 

70.7 

60.13 

45.0 

Non.- 
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APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

«l  Vwi 

J : 

o  Tauki. 

a  Auriga 

ttdOTMl 

Day  Of  the 

Y  Jbnuauu. 

(Aldeixi 

ran.) 

(Capelia.) 

MonUu 

Right  AMMufcrn. 

Dee.  fi#«C*. 

Right  AflMOikm. 

DM.JVbrO. 

Right  AMeoskm. 

Dee.JVbra. 

h.          m. 

O              1 

h.          m. 

O              1 

h.          m. 

O              1 

3     51 

13  54 

4     27 

16   13 

5      6 

45   50 

■.       ■. 

U            II 

■.       1. 

N         n 

■.       t. 

*            H 

Jan.      1 

19.36  0.06 

76.7  1.4 

40.28  0.01 

4.6  0.1 

4.44  0.01 

56.8  1.4 

11 

19.30  0.09 

78.1  1.1 

40.27  0.06 

4.5  0.2 

4.45  0.05 

58.2  1.2 

21 

19.21  0.11 

79.2  0.8 

40.21  0.09 

4.3  0.2 

4.40  0.10 

59.4  1.0 

SI 

19.10  0.15 

80.0  0.6 

40.12  0.12 

4.1  0.8 

4.30  0.16 

60.4  0.9 

Feb.   10 

18.95  0.17 

80.6  0.8 

40.00  0.14 

3.8  0.2 

4.14  0.20 

61.3  0.6 

20 

18.78  0.17 

80.9  0.1 

39.86  0.15 

3.6  0.2 

3.94  0.22 

61.9  0.4 

Maich  1 

18.61  0.16 

81.0  0.2 

39.71  0.17 

3.4  0.2 

3.72  0.23 

62.3  0.0 

11 

18.45  0.16 

80.8  0.6 

39.54  0.16 

3.2  0.1 

3.49  0.24 

62.3  0.8 

21 

18.30  0.13 

80.2  0.8 

39.38  0.14 

3.1   0.2 

3.25  0.28 

62.0  0.6 

31 

18.17  0.10 

79.4  1.1 

39.24  0.11 

2.9  0.1 

3.02  0.20 

61.4  0.8 

April  10 

18.07  0.06 

78.3  1.8 

39.13  0.08 

2.8  0.0 

2.82  0.16 

60.6  1.0 

20 

18.01   0.04 

77.0  1.7 

39.05  0.05 

2.8  0.0 

2.66  0.10 

59.6  1.2 

30 

17.97  0.02 

75.3  1.9 

39.00  0.00 

2.8  0.1 

2.56  0.05 

58.4  1.8 

May   10 

17.99  0.06 

73.4  2.0 

39.00  0.06 

2.9  0.8 

2.51   0.02 

57.1  1.4 

20 

18.05  0.11 

71.4  2.2 

39.06  0.09 

3.2  0.5 

2.53  0.07 

55.7  1.4 

30 

18.16  0.15 

69.2  2.4 

39.15  0.13 

3.7  0.6 

2.60  0.18 

54.3  1.8 

June     9 

18.31  0.19 

66.8  2.5 

39.28  0.19 

4.3  0.7 

2.73  0.20 

53.0  1.2 

19 

18.50  0.23 

64.3  2.4 

39.47  0.28 

5.0  0.8 

2.93  0.25 

51.8  1.1 

29 

18.73  0.25 

61.9  2.8 

39.70  0.25 

5.8  0.9 

3.18  0.29 

50.7  0.9 

July     9 

18.98  0.28 

59.6  2.8 

39.95  0.28 

6.7  1.1 

3.47  0.34 

49.8  0.5 

19 

19i26  0.29 

57.3  2.0 

40.23  0.29 

7.8  1.1 

3.81  0.86 

49.3  0.4 

29 

19.55  0.80 

55.3  1.7 

40.52  0.31 

8.9  1.1 

4.17  0.89 

48.9  0.8 

Aug.    8 

19.85  0.80 

53.6  1.4 

40.83  0.82 

10.0  1.0 

4.56  0.41 

48.6  0.0 

18 

20.15  0.81 

52.2  1.0 

41.15  0.82 

11.0  1.0 

4.97  0.42 

48.6  0.1 

28 

20.46  0.80 

51.2  0.6 

41.47  0.81 

12.0  0.8 

5.39  0.48 

48.7  0.8 

Sept    7 

20.76  0.28 

50.6  0.2 

41.78  0.81 

12.8  0.7 

5.82  0.42 

49.0  0.6 

17 

21.04  0.27 

50.4  0.2 

42.09  0.80 

13.5  0.6 

6.24  0.43 

49.6  0.7 

27 

21.31   0.25 

50.6  0.6 

42.39  0.29 

14.1  0.4 

6.67  0.42 

50.3  0.9 

Oct     7 

21.56  0.22 

51.2  0.9 

42.68  0.27 

14.5  0.2 

7.09  0.40 

51.2  1.0 

17 

21.78  0.20 

52.1  1.8 

42.95  0.25 

14.7  0.2 

7.49  0.87 

52.2  1.1 

27 

21.98  0.17 

53.4  1.5 

43.20  0.22 

14.9  0.1 

7.86  0.84 

53.3  1.2 

Nov.    6 

22.15  0.14 

54.9  1.6 

43.42  0.20 

15.0  0.1 

8.20  0.82 

54.5  1.8 

16 

22.29  0.10 

56.5  1.7 

43.62  0.17 

14.9  0.1 

8.52  0.28 

55.8  1.4 

26 

22.39  0.07 

58.2  1.7 

43.79  0.18 

14.8  0.2 

8.80  0.22 

57.2  1.5 

Dec.     6 

22.46  0.08 

59.9  1.7 

43.92  0.10 

14.6  0.1 

9.02  0.16 

58.7  1.5 

16 

22.49  0.00 

61.6  1.6 

44.02  0.03 

14.5  0.2 

9.18  0.10 

60.2  1.4 

26 

22.49  0.04 

63.2  1.4 

44.07  0.02 

14.3  0.2 

9.28  0.06 

61.6  1.5 

36 

22.45 

64.6 

44.09 

14.1 

9.34 

63.1 

alter  Um 
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al Oh.  »e/of<  the] 

IfeukNoon. 

34 


266 


FIXED    STARS,    1856. 


APPARENT  PLACES  OP  THE  . 

PRINCIPAL  FIXED  STARS,  FOR  THE 

UPPER 

TRANSIT  AT  WASHINGTON. 

Sidenal 

/f  Orioitis. 
{Rigel.) 

p  Tauri. 

i  Obiohis. 

Dayof  th« 

HoDth. 

Bight  AM«n8l<m. 

J)9C.  South. 

lUght  Aaoenikm. 

Dee.  iVbra. 

Right  AMOifloa. 

Dm.  Sotttk, 

h.          m. 

O              1 

h.            m. 

O             1 

h.         m. 

O              f 

5       7 

8    21 

5      17 

28   28 

5      24 

0     24 

Jan.      1 

37.93  0.00 

73.7  1.6 

t.                8. 

12.33  0.03 

60.6  0.5 

39.90  0.02 

25.2  l.t 

11 

37.93  0.03 

75.3  1.2 

12.36  0.01 

61.1  0.4 

39.92  0.01 

30.4  1.0 

21 

37.90  0.08 

76.5  1.0 

12.35  0.07 

61.5  0.4 

39.91  0.07 

31.4  0.8 

31 

37.82  0.12 

77.5  0.8 

12.28  0.11 

61.9  0.8 

39.84  0.09 

32.2  0.7 

Feb.    10 

37.70  0.14 

78.3  0.6 

12.17  0.14 

62.2  0.2 

89.75  0.18 

82.9  0.8 

20 

37.56  0.1,6 

78.9  0.5 

12.03  0.16 

62.4  0.2 

39.62  0.15 

33.4  0.4 

March  1 

37.40  0.17 

79.4  0.1 

11.87  0.18 

62.6  0.0 

39.47  0.16 

33.8  0.1 

11 

37.23  0.17 

79.5  0.1 

11.69  0.19 

62.6  0.1 

39.31  0.17 

33.9  0.1 

21 

37.06  0.17 

79.4  0.4 

11.50  0.18 

-  62.5  0.2 

39.14  0.17 

34.0  0.2 

31 

36.89  0.15 

79.0  0.6 

11.32  0.15 

62.3  0.4 

38.97  0.15 

33.8  0.4 

April  10 

36.74  0.11 

78.4  0.8 

11.17  0.12 

61.9  0.4 

38.82  0.11 

33.4  0.5 

20 

36.63  0.08 

77.6  0.9 

11.05  0.08 

61.5  0.5 

38.71  0.08 

32.9  0.7 

30 

36.55  0.04 

76.7  1.8 

10.97  0.04 

61.0  0.6 

38.63  0.04 

32.2  0.9 

May    10 

36.51  0.01 

75.4  1.6 

10.93  0.01 

60.5  0.4 

38.59  0.03 

31.3  i.i 

20 

36.50  0.05 

73.8  1.8 

10.94  0.05 

60.1  0.4 

38.56  0.04 

80.2  1.2 

30 

36.55  0.08 

72.0  1.8 

10.99  0.10 

69.7  0.8 

38.60  0.08 

29.0  1.4 

June     9 

36.63  0.12 

70.2  2.0 

11.09  0.15 

59.4  0.2 

38.68  0.11 

27.6  1.5  1 

19 

36.75  0.17 

68.2  2.0 

11.24  0.20 

69.2  0.1 

38.79  0.15 

26.1  i.« 

29 

36.92  0.19 

66.2  2.0 

11.44  0.28 

69.1  0.1 

38.94  0.19 

24.6  1.6  1 

July     9 

37.11  0.28 

64.2  2.0 

11.67  0.26 

69.2  0.1 

39.13  0.22 

22.9  1.6 

19 

37.34  0.26 

62.2  1.9 

11.93  0.29 

59.3  0.2 

39.35  0.24 

21.8  M 

29 

37.60  0.27 

60.3  1.6 

12.22  0.81 

69.5  0.3 

39.59  0.26 

19.8  IJ 

Aug.    8 

37.87  0.28 

58.7  1.4 

12.53  0.88 

59.8  0.4 

39.85  0.28 

18.6  1.1 

18 

38.15  0.29 

57.3  1.1 

12.86  0.85 

60.2  0.5 

40.13  0.29 

17.4  0.9 

28 

38.44  0.30 

56.2  0.7 

13.21   0.84 

60.7  0.4 

40.42  0.80 

16.6  0.6 

Sept.    7 

38.74  0.29 

55.5  0.4 

13.55  0.35 

61.1   0.4 

40.72  0.29 

16.9  0.4 

17 

39.03  0.80 

55.1  0.1 

13.90  0.84 

61.5  0.4 

41.01  0.80 

15.6  0.1 

27 

39.33  0.28 

55.2  0.8 

14.24  0.83 

61.9  0.4 

41.31   0.29 

15.4  0.1 

Oct.      7 

39.61  0.27 

55.5  0.7 

14.57  0.88 

62.3  0.4 

41.60  0.29 

16.6  0.4  1 

17 

39.88  0.26 

56.2  1.1 

14.90  0.82 

62.7  0.3 

41.89  0.27 

15.9  0.S  j 

27 

40.14  0.24 

57.3  1.8 

15.22  0.29 

63.0  0.4 

42.16  0.26 

16.7  1.0  , 

Nov.     6 

40.38  0.21 

58.6  1.4 

15.51  0.26 

63.4  0.8 

42.42  0.28 

17.7  1.1 

16 

40.59  0,19 

60.0  1.6 

15.77  0.24 

63.7  0.4 

42.65  0.20 

18.8  14 

26 

40.78  0.15 

61.6  1.8 

16.01  6.20 

64.1  0.4 

42.85  0.17 

20.1  1.3 

Dec.     6 

40.93  0.11 

63.4  1.7 

16.21  0.16 

64.6  0.4 

43.02  0.14 

21.4  IJ 

16 

41.04  0.07 

65.1  1.6 

16.37  0.11 

64.9  0.4 

43.16  0.10 

22.7  IJ 

26 

41.11   0.03 

66.7  1.6 

16.48  0.05 

65.3  0.3 

43.26  0.05 

24.0  M 

36 

41.14 

68.2 

16.53 

66.6 

43.31 

1      26.2        1 

Kon.- 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,   FOR   THE    UPPER 

TRANSIT   AT   WASHINGTON. 

8l<terad 

aLeporifl. 

•  Obiohis. 

a  Colnmbs. 

DayoftiM 

Montli. 

Right  AMenakm. 

Dm.  AmlA. 

Dm.  South, 

Right  Afcension. 

Hvo.  South. 

h.          m. 

5     26 

O              1 

17  55 

h.          m. 

5     28 

1  ih 

h.           m. 

5     34 

34    § 

Jan.      1 

23.78  0.02 

39.4  2.0 

55.27  0.02 

II           M 

46.9  1.1 

27.48  0.01 

68.9  2.6 

11 

23.80  0.06 

41.4  1.7 

55.29  0.01 

48.0  1.0 

27.47  0.07 

71.5  2.8 

21 

23.75  0.08 

43.1  1.5 

55.28  0.06 

49.0  0.8 

27.40  0.11 

73.8  2.0 

31 

23.67  0.12 

44.6  1.2 

55.22  0.09 

49.8  0.7 

27.29  0.16 

75.8  1.7 

Feb.    10 

23.55  0.15 

45.8  0.9 

55.13  0.13 

50.5  0.5 

27.13  0.20 

77.5  1.8 

20 

23.40  0.17 

46.7  0.6 

55.00  0.16 

51.0  0.2 

26.93  0.22 

78.8  0.8 

March  1 

23.23  0.18 

47.3  0.8 

54.85  0.16 

51.2  0.1 

26.71  0.28 

79.6  0.4 

11 

23.05  0.19 

47.6  0.0 

54.69  0.17 

51.3  0.0 

26.48  0.28 

80.0  0.0 

21 

22.86  0.18 

47.6  0.4 

54.52  0.16 

51.3  0.8 

26.25  0.28 

80.0  0.4 

31 

22.68  0.17 

47.2  0.7 

54.36  0.16 

51.0  0.6 

26.02  0.21 

79.6  0.9 

April  10 

22.51  0.14 

46.5  1.0 

54.21  0.12 

50.4  0.7 

25.81  0.19 

78.7  1.4 

20 

22.37  0.10 

45.5  1.4 

54.09  0.09 

49.7  0.8 

25.62  0.16 

77.3  1.7 

30 

22.27  0.07 

44.1  1.6 

54.00  0.05 

48.9  1.0 

25.47  0.12 

75.6  2.0 

May    10 

22.20  0.04 

42.5  1.9 

53.95  0.02 

47.9  1.2 

25.35  o.ois 

73.6  2.4 

20 

22.16  0.01 

40.6  2.1 

53.93  0.08 

46.7  1.8 

25.29  0.08 

71.2  2.7 

80 

22.17  0.05 

38.5  2.2 

53.96  0.07 

45.4  1.5 

25.26  0.02 

68.5  2.9 

June     9 

22.22  0.10 

36.3  2.4 

54.03  0.11 

43.9  1.5 

25.28  0.07 

65.6  8.0 

19 

22.32  0.15 

33.9  2.5 

54.14  0.15 

42.4  1.6 

25.35  0.12 

62.6  8.1 

29 

22.47  0.18 

31.4  2.5 

54.29  0.18 

40.8  1.6 

25.47  0.16 

59.5  8.0 

July     9 

22.65  0.20 

28.9  2.8 

54.47  0.21 

39.2  1.5 

25.63  0.20 

56.5  2.9 

19 

22.85  0.24 

26.6  2.1 

54.68  0.25 

37.7  1.5 

25.83  0.24 

53.6  2.7 

29 

23.09  0.26 

24.5  1.9 

54.93  0.26 

36.2  1.8 

26.07  0.27 

50.9  2.8 

Aug.    6 

23.35  0.28 

22.6  1.6 

55.19  0.28 

34.9  1.1 

26.34  0.29 

48.6  1.9 

18 

23.63  0.29 

21.0  1.3 

55.47  0.29 

33.8  0.8 

26.63  0.31 

46.7  1.5 

28 

23.92  0.29 

19.7  0.8 

55.76  0.29 

33.0  0.5 

26.94  0.32 

45.2  1.0 

Sept    7 

24.21  0.30 

18.9  0.4 

56.05  0.29 

32.5  0.8 

27.26  0.82 

44.2  0.4 

17 

24.51  0.80 

18.5  0.1 

56.34  0.29 

32.2  0.1 

27.58  0.88 

43.8  0.1 

27 

24.81  0.29 

18.6  0.6 

56.63  0.29 

32.3  0.3 

27.91   0.82 

43.9  0.8 

Oct      7 

25.10  0.29 

19.2  1.0 

56.92  0.29 

32.6  0.6 

28.23  0.82 

44.7  1.8 

17 

25.39  0.27 

20.2  1.8 

57.21  0.28 

33.2  1.0 

28.55  0.29 

46.0  1.7 

27 

25.66  0.25 

21.5  1.6 

57.49  0.26 

34.2  1.1 

28.84  0.27 

47.7  2.1 

Nov.    6 

25.91   0.22 

23.1  2.0 

57.75  0.28 

35.3  1.3 

29.11   0.24 

49.8  2.6 

16 

26.13  0.19 

25.1  2.1 

57.98  0.20 

36.6  1.4 

29.35  0.20 

52.4  2.7 

26 

26.32  0.17 

27.2  2.2 

58.18  0.18 

38.0  1.4 

29.55  0.17 

55.1  2.9 

Dea     6 

26.49  0.12 

29.4  2.2 

58.36  0.16 

39.4  1.4 

29.72  0.11 

58.0  2.9 

16 

26.61  0.08 

31.6  2.2 

58.51  0.10 

40.8  1.8 

29.83  0.06 

60.9  2.8 

26 

26.69  0.08 

33.8  2.1 

58.61  0.05 

42.1  1.2 

29.89  0.01 

63.7  2.7 

36 

26.72 

35.9 

58.66 

43.3 

29.90 

66.4 
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FIXED    STARS,    1856. 


AFPABENT  PLACES  OF  THE 

PRINCIPAL  FIXED  STARS,  FOR  THE  UPPER 

TRANSIT  AT  WASHINGTON. 

SMowl 

a  Obionis. 

fi  GemiDoram. 

a  Argus. 
(Canojm.) 

Month. 

Right  AjomuIoii. 

DM.iVbnA. 

Right  AsoMidoii. 

Dii.  North. 

Dm.  AM*. 

h.          m. 

6     47 

7    2'2 

h.           m. 

6      14 

22   35 

h.          m. 

6     20 

52  36 

Jan.      1 

11 

21 

81 

Feb.   10 

23.42  0.05 

28.47  0.01 

28.48  0.05 

23.43  0.08 
23.35  0.11 

40.4  0.8 
39.6  0.7 
38.9  0.6 
38.3  0.4 
37.9  0.8 

15.81  0.09 
15.90  0.04 
15.94  0.02 
15.92  0.06 
15.86  0.09 

fe.6  0.1 

5.7  0.1 

5.8  0.2 

6.0  0.1 

6.1  0.2 

47.43  0.02 
47.41  0.10 
47.31  0.17 
47.14  0.21 
46.93  0.26 

6b.8  8.3 

64.1  t.l 

67.2  1.8 
70.0  2.4 
72.4  2.0 

20 
March  1 

1            11 
21 

81 

23.24  0.14 
23.10  0.16 
22.94  0.16 
22.78  0.16 
22.62  0.16 

37.6  0.2 
37.4  0.1 
37.3  0.1 

37.2  0.1 

37.3  0.1 

15.77  0.14 
15.63  0.17 
15.46  0.17 
15.29  0.17 
15.12  0.17 

6.3  0.2 
6.5  0.2 
6.7  0.2 
6.9  0.1 
7.0  0.0 

46.67  0.82 
46.35  0.88 
46.02  0.85 
45.67  a86 
45.31  0.85 

74.4  1.6 

76.0  1.1 

77.1  0.9 

77.6  0.1 

77.7  0.4 

April  10 
20 
80 

May   10 
20 

22.46  0.18 
22.33  0.09 
22.24  0.05 
22.19  0.08 
22.16  0.01 

37.4  0.8 
37.7  0.4 
38.1  0.6 
38.7  0.7 
39.4  0.7 

14.95  0.15 
14.80  0.12 
14.68  0.07 

14.61  0.04 

14.57  0.00 

7.0  0.0 
7.0  0.1 
6.9  0.1 
6.8  0.1 
6.7  0.1 

44.96  0.82 
44.64  0.29 
44.35  0.25 
44.10  0.20 
43.90  0.15 

77.3  1.0 
76.3  1.6 

74.8  IS 

72.9  2.8 
70.6  2.7 

80' 

June    9 

19 

29 

July     9 

22.17  0.07 
22.24  0.10 
22.34  0.14 
22.48  0.18 
22.66  0.21 

40.1  0.7 

40.8  1.0 
41.8  1.2 
43.0  1.2 

44.2  1.0 

14.57  0.04 
14.61  0.09 
14.70  0.18 
14.83  0.17 
15.00  0.21 

6.6  0.1 
6.5  0.0 

6.5  0.1 

6.6  0.1 

6.7  0.1 

43.75  0.09 
43.66  0.08 
43.63  0.08 
43.66  0.10 

43.76  0.15 

67.9  8.0 
64.9  8.8  , 
61.6  8.8 
A8.3  8.4 
54.9  8J 

19 
29 
Aug.    8 
18 
28 

22.87  0.28 

23.10  0.25 

28.35  0.27 
23.62  0.29 

23.91  aso 

45.2  1.0 
46.2  1.0 
47.2  0.9 
48.1  0.7 
48.8  0.5 

15.21  0.28 
15.44  0.26 
15.70  0.28 
15.98  0.81 
16.29  0.81 

6.8  0.2 

7.0  0.1 

7.1  0.1 

7.2  0.2 
7.4  0.1 

43.91  0.20 
44.11  0.26 
44.37  0.80 
44.67  0.84 
45.01  0.87 

51.6  8.2 

48.4  2.8 

45.5  2.5 
43.0  2.0 
41.0  1.4 

Sept.    7 
17 
27 

Oct.     7 
17 

24.21  0.81 
24.52  0.80 
24.82  0.80 
25.12  0.80 
25.42  0.29 

49.3  0.8 
49.6  0.0 
49.6  0.1 
49.5  0.4 
49.1  0.6 

16.60  0.82 
16.92  0.88 
17.25  0.88 
17.58  0.88 
17.91   0.88 

7.5  0.1 
7.4  0.1 
7.3  0;2 
7.1   0.2 

6.9  0.8 

45.38  0.89 
45.77  0.41 
46.18  0.42 

46.60  0.41 
47.01  0.89 

89.6  0.8 

38.7  0.2 
38.5  0.8 

39.0  1.1 

40.1  1.8 

27 

Nov.    6 

16 

26 

Dec.     6 

25.71  0.28 
25.99  0.26 
26.25  0.28 
26.48  0.20 
26.68  0.16 

48.5  0.7 

47.8  0.9 

46.9  0.9 

46.0  0.9 

45.1  1.0 

18.24  0.81 
18.55  0.81 

18.86  0.28 
19.14  0.25 

19.39  0.20 

6.6  0.8 
6.3  0.8 
6.0  0.8 

5.7  0.2 
5.5  0.2 

47.40  0.87 
47.77  0.84 

48.11   0.27 
48.38  0.28 
48.61  0.16 

41.7  2J 
43.9  2.7 
46.6  8.0 
49.6  8a 

52.8  8.4 

16 
26 
86 

26.84  0.12 
26.96  0.09 
27.05 

44.1  0.9 

43.2  0.8 
42.4 

19.59  0.17 
19.76  0.12 
19.88 

5.3  0.1 
5.2  0.0 
5.2 

48.77  0.10 
48.87  0.02 
48.89 

56.2  8.8 
59.7  8.4 
63.1 

Non.- 

-BiforaUMadon 

IC««hth»8Umi 

ll  day  or  th«  Month 

biffaiffttth»8klt 

malOh.4^th»ll 
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APPARENT   PLACES 

OF    THE 

PRINCIPAL    : 

FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

SiderMl 

51  (Hey.)  CepheL 

a  Caitis  Majobib. 

•  Canis  Majoris. 

D»7orth6 
Month. 

Right  AMoukm. 

Jit.  North. 

BiglitAmiidon. 

Dee.  &ml4. 

Right  ABoenston. 

Dm.  South. 

h.          m. 

O              1 

h.          m. 

O               1 

h.         m. 

O               1 

6     31 

87  14 

6     38 

16  30 

6    52 

28   46 

Jan.      1 

60.99  0.35 

73.3  8.8 

49.01  0.07 

72.6  2.2 

59.13  0.08 

37.9  2.8 

11 

61.34  0.48 

76.6  8.2 

49.08  0.02 

74.7  2.1 

59.21  0.02 

40.7  2.6 

21 

60.86  1.34 

79.8  8.0 

49.10  0.03 

76.8  1.9 

59.23  0.08 

43.3  2.4 

81 

59.52  2.15 

82.8  2.7 

49.07  0.08 

78.7  1.6 

59.20  0.07 

45.7  2.2 

Feb.    10 

57.37  2.89 

85.5  2.3 

48.99  0.11 

80.3  1.8 

59.13  0.12 

47.9  1.9 

20 

54.48  8.51 

87.8  1.8 

48.88  0.14 

81.6  1.1 

59.01  0.17 

49.8  1.4 

March  1 

50.97  8.96 

89.6  1.8 

48.74  0.17 

82.7  0.7 

58.84  0.19 

51.2  1.1 

11 

47.02  4.19 

90.9  0.6 

48.57  0.18 

83.4  0.5 

58.65  0.20 

52.3  0.7 

21 

42.83  4.26 

91.5  0.1 

48.39  0.19 

83.9  0.1 

58.45  0.21 

53.0  0.8 

31 

38.57  4.09 

91.6  0.6 

4a20  0.18 

84.0  0.2 

58.24  0.21 

53.3  0.1 

April  10 

34.48  8.80 

91.0  1.1 

48.02  0.16 

83.8  0.5 

58.03  0.20 

53.2  0.6 

20 

30.68  8.89 

89.9  1.7 

47.86  0.14 

83.3  0.8 

57.83  0.18 

52.6  0.9 

30 

27.29  2.84 

88.2  2.1 

47.72  0.12 

82.5  1.2 

57.65  0.15 

51.7  1.3 

May    10 

24.45  2.18 

86.1   2.5 

47.60  0.07 

81.3  1.4 

57.50  0.11 

50.4  1.6 

20 

22.27  1.48 

83.6  2.7 

47.53  0.04 

79.9  1.6 

57.39  0.09 

48.8  2.0 

30 

20.79  0.77 

80.9  8.0 

47.49  0.01 

78.3  1.9 

57.30  0.04 

46.8  2.2 

June     9 

20.02  0.04 

77.9  8.2 

47.50  0.04 

76.4  2.0 

57.26  0.01 

44.6  2.5 

19 

19.98  0.72 

74.7  8.1 

47.54  0.08 

74.4  2.1 

57.27  0.04 

42.1  2.7 

29 

20.70  1.59 

71.6  8.6 

47.62  0.12 

72.3  2.2 

57.31  0.08 

39.4  2.7 

July     9 

22.29  2.84 

68.6  2.8 

47.74  0.16 

70.1  2.1 

57.39  0.12 

36.7  2.6 

19 

24.63  8.08 

65.8  2.6 

47.90  0.18 

68.0  2.0 

57.51  0.16 

34.1  2.5 

29 

27.66  8.66 

63.2  2.4 

48.08  0.21 

66.0  1.9 

57.67  0.19 

81.6  2.4 

Aug.    8 

31.32  4.18 

60.8  2.2 

48.29  0.28 

64.1  1.6 

57.86  0.28 

29.2  2.1 

18 

35.50  4.64 

58.6  1.8 

48.52  0.25 

62.5  1.8 

58.09  0.25 

27.1  1.7 

28 

40.14  5.02 

56.8  1.4 

48.77  0.28 

61.2  0.9 

58.34  0.27 

25.4  1.8 

Sept    7 

45.16  5.28 

55.4  1.0 

49.05  0.29 

60.3  0.6 

58.61  0.29 

24.1  0.8 

17 

50.44  5.50 

54.4  0.4 

49.34  0.29 

59.7  0.0 

58.90  0.81 

23.3  0.2 

27 

55.94  5.58 

54.0  0.1 

49.63  0.80 

59.7  0.4 

59.21   0.82 

23.1  0.2 

Oct      7 

61.52  5.47 

53.9  0.5 

49.93  0.81 

60.1  0.8 

59.53  0.32 

23.3  0.8 

17 

66.99  5.29 

54.4  1.0 

50.24  0.80 

60.9  1.8 

59.85  0.82 

24.1  1.8 

27 

72.28  5.05 

55.4  1.5 

50.54  0.29 

62.2  1.6 

60.17  0.81 

25.4  1.7 

Nov.     6 

77.33  4.71 

56.9  1.9 

50.83  0.26 

63.8  1.9 

60.48  0.80 

27.1  2.2 

16 

82.04  4.16 

58.8  2.2 

51.09  0.24 

65.7  2.1 

60.78  0.27 

29.3  2.4 

26 

86.20  8.45 

61.0  2.6 

51.33  0.22 

67.8  2.8 

61.05  0.25 

31.7  2.7 

Dec.     6 

89.65  2.62 

63.6  8.0 

51.55  0.19 

70.1   2.4 

61.30  0.20 

34.4  2.9 

16 

92.27  1.86 

66.6  8.1 

51.74  0.14 

72.5  2.8 

61.50  0.16 

37.3  2.9 

26 

94.13  0.99 

69.7  8.2 

51.88  0.09 

'  74.8  2.4 

61.66  0.11 

40.2  2.8 

36 

95.12 

72.9 

51.97 

77.2 

61.77 

43.0 

•tlntbi 

1 23d  of  Much  It 

becfaiatth»8ldm 
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APPARENT   PLACES 

OP   THE 

PRINCIPAL   FIXED    STARS,   FOR   THE    UPPER 

TRANSIT   AT   WASHINGTON. 

Di^rortba 
Month. 

d  Geminoram. 

o*  Gbmiitorum. 
{Conor,) 

a  Can  18  Mivoeib. 
(Proryon.) 

Bight  AMenakm. 

Dm,  North, 

Right  AflMockm. 

Dm,  North. 

Dm.  Mm*. 

h           m. 

7      11 

22   li 

h.          m. 

7     25 

32   11 

7      3i 

o          .        1 

5    35    1 

Jan.      1 
11 
21 
31 

Feb.    10 

32.16  0.15 
32.31  0.09 
32.40  0.05 
32.45  0.00 
32.45  0.07 

4*1.3  0.2 
41.1  0.0 
41.1  0.2 
41.3  0.2 
41.5  0.3 

25.45  0.17 
25.62  0.12 
25.74  0.06 
25.80  0.00 
25.80  0.05 

63.5  0.4 
63.9  0.6 
64.5  0.7 
65.2  0.7 
65.9  0.8 

46.51  0.14 
46.65  0.10 
46.75  0.06 
46.81  0.00 
46.81  0.05 

33.3  "l.i 
32.1  I.I 

31.0  0.9 

30.1  0.6 
29.5  0.6 

20 
March  1 
11 
21 
31 

32.38  0.10 
32.28  0.14 
32.14  0.16 
31.98  0.16 
31.82  0.17 

41.8  0.8 
42.1  0.4 
42.5  0.3 
42.8  0.3 
43.1  0.2 

25.75  O.IO 
25.65  0.14 
25.51  0.16 
25.35  0.18 
25.17  0.19 

66.7  0.8 
67.5  0.7 

68.2  0.6 

68.8  0.5 

69.3  0.4 

46.76  0.09 
46.67  0.12 
46.55  0.14 
46.41  0.15 
46.26  0.16 

28.9  0.5 
28.4  0.3 
28.1  0.1 
28.0  0.0 
28.0  0.1 

April  10 
20 
30 

May   10 
20 

31.65  0.16 
31.49  0.14 
31.35  0.11 
31.24  0.08 
31.16  0.05 

43.3  0.2 

43.5  0.1 

43.6  0.1 

43.7  0.0 
43.7  0.0 

24.98  0.18 
24.80  0.15 
24.65  0.18 
24.52  0.10 
24.42  0.07 

69.7  0.2 
69.9  0.0 
69.9  0.2 
69.7  0.3 
69.4  0.4 

46.10  0.15 
45.95  0.13 
45.82  0.12 
45.70  0.09 
45.61  0.06 

28.1  0.8 
28.3  0.4 
28.7  0.6  1 

29.2  0.5 
29.7  0.6 

30 

,   June     9 

19 

29 

July     9 

31.11  0.00 
31.11  0.03 
31.14  0.08 
31.22  0.11 
31.33  0.14 

43.7  0.1 
43.6  0.1 
43.5  0.1 
43.4  0.0 
43.4  0.1 

24.35  0.03 
24.32  0.02 
24.34  0.07 
24.41  0.11 
24.52  0.14 

69.0  0.5 
68.5  0.6 
67.9  0.7 
67.2  0.7 
66.5  0.8 

45.55  0.03 
45.52  0.01 
45.51  0.05 

45.56  0.09 
45.65  0.11 

30.8  0.7 
31.0  0.8  1 
31.8  0.8  ' 
32.6  0.8 
33.4  0.8  1 

1 

19 
29 
Aug.    8 
18 
28 

31.47  0.18 
31.65  0.2! 
31.86  0.24 
32.10  0.27 

32.37  0.28 

43.3  0.2 
43.1  0.1 
43.0  0.2 
42.8  0.3 
42.5  0.4 

24.66  0  18 
24.84  0  21 
25.05  0.25 
25.30  0.27 
25.57  0.29 

65.7  0.8 
64.9  0.8 
64.1  0.8 
63.3  0.8 
62.5  0.8 

45.76  0.14 
45.90  0.17 
46.07  0.20 
46.27  0.22 
46.49  0.25 

34.2  0.8 
35.0  0.7 
35.7  0.6 

86.3  0.3 
36.6  0.0  , 

Sept    7 
17 
27 

Oct      7 
17 

32.65  0.30 
32.95  0.31 
33.26  0.83 
33.59  0.83 
33.92  0.84 

42.1  0.4 
41.7  0.5 

41.2  0.6 
40.6  0.7 
39.9  0.7 

25.86  0.83 
26.19   0.84 

26.53  0^5 
26.88  0.35 
27.23  0.87 

61.7  0.8 
60.9  0.8 
60.1  0.8 
59.3  0.8 
58.5  0.7 

46.74  0.26 
47.00  0.28 
47.28  0.30 
47.58  0.31 
47.89  0.81 

36.6  0.0 

36.6  0.3 
36.3  0.6 

35.7  0.8 
34.9  1.0 

27 

Nov.     6 

16 

26 

Dec.     6 

34.26  0.84 

31.60  0.84 

34.94  0.82 
35.26  0.30 
35.56  0.26 

39  2  0.7 
38.5  0.8 
37.7  0.7 
37.0  0.6 
36.4  0.5 

27.60  0.38 
27.98  0.88 
28.36  0.35 
28.71  0.88 
29.04  0.80 

57.8  0.6 

57.2  0.5 
56.7  0.4 

56.3  0.2 
56.1  0.1 

48.20  0.82 
48.52  0.81 
48.83  0.80 
49.13  0.28 
49.41  0.26 

33.9 1.2 ; 

32.7  1.3  ' 
31.4  1.5  1 
29.9  1.5 
28.4  1.5 

16 
26 
36 

35.82  0.23 
36.05  0.17 
36.22 

35.9  0.3 
35.6  0.8 
35.3 

29.34  0.26 
29.60  0.20 
2r.80 

56.0  0.2 
56.2  0.2 
56.4 

49.67  0.22 
49.89  0.17 
50.06 

26.9  1.4  i 
25.5  ij  1 
24.2 

Hon.- 
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APPABENT  PLACES 

OP   THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

Sidereal 

/f  Oeminomm. 
(PoUux.) 

15  Argus. 

•  Hjdra.                  1 

Dayof  tba 

Month. 

Right  AMenrion. 

1)90,  North, 

Sight  AMeoflkm. 

Dte,  South, 

J)oo,  North. 

h.          m. 

7      36 

f&  22 

h.         m. 
8          1 

23   53 

h.          m. 

8      39 

6   66 

Jan.      1 

30.90  0.17 

15.9  0.2 

25.59  '0.16 

2L0  2.8 

9.58  0.21 

44.6  1.4 

11 

31.07  0.14 

16.1  0.8 

25.75  0.10 

23.8  2.7 

9.79  0.16 

43.2  1.2 

21 

31.21  0.09 

16.4  0.8 

25.85  0.05 

26.5  2.5 

9.95  0.12 

42.0  1.0 

31 

31.30  0.03 

16.7  0.7 

25.90  0.01 

29.0  2.3 

10.07  0.07 

41.0  0.8 

Feb.   10 

31.33  0.05 

17.4  0.6 

25.91  0.06 

31.3  2.1 

10.14  0.03 

40.2  0.6 

20 

31.28  0.10 

18.0  0.7 

25.85  0.09 

33.4  1.8 

10.17  0.04 

39.6  0.4 

March  1 

81.18  0.18 

18.7  0.6 

25.76  0.18 

35.2  1.4 

10.13  0.07 

89.2  0.2 

11 

31.05  0.15 

19.3  0.6 

25.63  0.16 

36.6  1.2 

10.06  0.09 

89.0  0.1 

21 

80.90  0.17 

19.9  0.6 

25.47  0.17 

37.8  0.7 

9.97  0.18 

38.9  0.1 

31 

30.73  0.18 

20.4  0.4 

25.30  0.18 

38.5  0.4 

9.84  0.14 

39.0  0.2 

April  10 

30.55  0.17 

20.8  0.8 

25.12  0.19 

38.9  0.1 

9.70  0.15 

39.2  0.3 

20 

30.38  0.16 

21.1  0.1 

24.93  0.1S 

39.0  0.4 

9.55  0.18 

39.5  0.8 

80 

30.23  0.14 

21.2  0.1 

24.75  0.16 

38.6  0.6 

9.42  0.13 

39.8  0.5 

May    10 

30.09  0.11 

21.1  0.1 

24.59  0.18 

38.0  1.1 

9.29  0.11 

40.3  0.5 

20 

29.98  0.07 

21.0  0.2 

24.46  0.11 

36.9  1.3 

9.18  0.09 

40.8  0.5 

30 

29.91  0.08 

20.8  0.8 

24.35  0.08 

85.6  1.6 

9.09  0.06 

41.3  0.6 

June     9 

29.88  0.01 

20.5  0.4 

24.27  0.05 

84.0  1.9 

9.03  0.04 

41.9  0.6 

19 

29.89  0.06 

20.1  0.5 

24.22  0.01 

32.1  2.1 

8.99  0.01 

42.5  0.6 

29 

29.95  0.09 

19.6  0.5 

24.21  0.08 

30.0  2.2 

8.98  0.02 

43.1  0.6 

July     9 

80.04  0.13 

19.1  0.6 

24.24  0.06 

27.8  2.2 

9.00  0.04 

43.7  0.6 

19 

30.17  0.16 

18.5  0.4 

24.30  0.09 

25.6  2.8 

9.04  0.08 

44.3  0.5 

29 

30.33  0.19 

18.1  0.8 

24.39  0.12 

23.3  2.1 

9.12  0.12 

44.8  0.4 

Aug.    8 

30.52  0.22 

17.3  0.7 

24.51  0.17 

21.2  2.0 

9.24  0.14 

45.2  0.8 

18 

30.74  0.26 

16.6  0.7 

24.68  0.18 

19.2  1.7 

9.38  0.17 

45.5  0.1 

28 

31.00  0.27 

15.9  0.8 

24.86  0.22 

17.5  1.8 

9.55  0.19 

45.6  0.1 

Sept    7 

31.27  0.81 

15.1  0.8 

25.08  0.24 

16.2  0.7 

9.74  0.21 

45.5  0.8 

17 

31.58  0.81 

14.3  0.8 

25.32  0.27 

15.5  0.4 

9.95  0.25 

45.2  0.6 

27 

31.89  0.84 

13.5  0.9 

25.59  0.80 

15.1  0.1 

10.20  0.27 

44.6  0.8 

Oct.      7 

32.23  0.85 

12.6  0.9 

25.89  0.82 

15.2  0.6 

10.47  0.29 

43.8  1.0 

17 

32.58  0.36 

11.7  0.8 

26.21   0.82 

15.8  1.0 

10.76  0.81 

42.8  1.2 

27 

32.94  0.86 

10.9  0.8 

26.53  0.82 

16.8  1.5 

11.07  0.88 

41.6  1.5 

Nov.     6 

33.30  0.86 

10.1  0.7 

26.85  0.88 

18.3  1.8 

11.40  0.84 

40.1  1.5 

16 

33.66  0.85 

9.4  0.7 

27.18  0.81 

20.1   2.2 

11.74  0.88 

38.6  1.6 

26 

34.01   0.82 

8.7  0.5 

27.49  0.80 

22.3  2.5 

12.07  0.82 

37.0  1.7 

Dec.     6 

34.33  0.29 

8.2  0.8 

27.79  0.27 

24.8  2.6 

12.39  0.80 

35.3  1.6 

16 

34.62  0.27 

7.9  0.1 

28.06  0.28 

27.4  2.7 

12.69  0.28 

83.7  1.6 

26 

34.89  0.20 

7.8  0.0 

28.29  0.18 

30.1   2.7 

12.97  0.28 

32.1  1.5 

36 

35.09 

7.8 

28.47 

32.8 

13.20 

30.6 

1 

an«r  the  22d  of  Much  It  begins  at  the  Sideml  Oh.  &e/of«  the  Mean  Noon. 
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AFPABENT  PLACES  OF  THE 

PRINCIPAL  FIXED  STARS,  FOR  THE 

UPPER 

TRANSIT  AT  WASHINGTON. 

8Uln>«l 

m/ofth* 

MoiKh. 

1  UrssD  Miyorit. 

«  Ai^gos. 

1 

a  Htdra                     j 

Right  AMMukio. 

J)90.  North. 

Dm  South, 

Right  Aioeiwlon. 

Dm  South.      1 

h.         n. 

8     49 

48   35 

9       fs 

58   40 

h.          m 

9      20 

0          •        1 

8     2   ' 

Jan.      1 

11 

21 

31 

Feb.   10 

21.06  0.31 

21.37  0.25 

21.62  0.18 
21.80  0.10 
21.90  0.05 

7L2  0.9 
72.1  1.2 
73.8  1.4 
74.7  1.6 
76.3  1.7 

15.29  0.27 
15.56  0.20 
15.76  0.11 
15.87  0.05 
15.92  0.05 

"1.8  8.5 

4.8  8.7 

8.5  8.7 

12.2  8.7 

15.9  8.5 

31.13  0.23 

31.36  0.19 
81.55  0.15 
31.70  0.10 
31.80  0.05 

4.2  2.2  1 

6.4  2.1 

8.5  2.0  1 
10.5  1.8  I 
12.8  \^  ! 

20 
March  1 
11 
21 
81 

21.95  0.04 
21.91  0.10 
21.81  0.15 
21.66  0.19 
21.47  0.21 

78.0  1.8 
79.8  1.7 
81.5  1.6 

83.1  1.4 
84.5  1.2 

15.87  0.12 
15.75  0.19 

15.56  0.25 
15.31  0.29 
15.02  0.88 

19.4  8.3 

22.7  8.0 
25.7  2.7 
28.4  2.3 
30.7  1.9 

31.85  0.01 

31.86  0.04 
31.82  0.08 
31.74  0.11 
31.68  0.12 

13.8  1.3  1 

15.1  1.1 

16.2  0.8  , 
17.0  0.6 
17.6  0.3  1 

April  10 
20 
30 

May    10 
20 

21.26  0.28 
21.08  0.24 

20.79  0.22 
20.57  0.19 
20.38  0.16 

85.7  0.9 
86.6  0.5 
87.1  0.2 

87.8  0.2 
87.1  0.5 

14.69  0.86 
14.88  0.86 
18.97  0.36 
18.61  0.85 
13.26  0.84 

82.6  1.4 

84.0  0.8 

84.8  0.3 

85.1  0.2 

84.9  0.8 

31.51  0.13 
31.38  0.14 
31.24  0.13 
31.11  0.12 
30.99  0.11 

17.9  0.1 
18.0  0.1 
17.9  0.8 
17.6  0.6 

17.0  0.7 

80 

June     9 

19 

29 

July     9 

20.22  0.13 
20.09  0.08 
20.01  0.06 
19.95  0.00 
19.95  0.05 

86.6  0.8 
85.8  1.2 
84.6  1.5 
83.1  1.7 
81.4  1.8 

12.92  0.80 

12.62  0.27 
12.35  0.23 
12.12  0.19 
11.98  0.18 

84.1  1.2 
82.9  1.7 

31.2  2.1 

29.1   2.5 

26.6  2.8 

30.88  0.08 
30.80  0.07 
30.78  0.05 
30.68  0.02 
30.66  0.01 

16.3  0.8 
15.5  1.0 
14.5  1.1 

13.4  1.2 
12.2  1.2  ' 

19 
29 
Aug.    8 
18 
28 

20.00  0.10 
20.10  0.14 
20J24  0.18 
20.42  0.28 
20.65  0.26 

79.6  1.9 

77.7  2.0 

75.7  2.2 
73.5  2.2 

71.8  S.2 

11.80  0.07 

11.73  0.00 

11.78  0.06 

11.79  0.12 
11.91  0.19 

23.8  8.0 
20.8  8.1 
17.7  8.0 

14.7  2.9 

11.8  2.6 

80.67  0.03 
30.70  0.06 
30.76  0.08 
30.84  0.12 
30.96  0.16 

11.0   1.3  1 

9.7  1.1 
a6  1.0  ' 

7.6  0.9 

6.7  0.6  i 

Sept    7 
17 
27 

Oct.     7 
17 

20.91  0.81 

21.22  0.36 
21.58  0.87 

21.95  0.41 
22.86  0.44 

69.1  2.1 
67.0  2.0 
65.0  2.0 
68.0  1.8 

61.2  1.5 

12.10  0.27 
12.37  0.82 
12.69  0.88 
18.07  0.44 
18.51  0.46 

9.2  2.2 
7.0  1.8 
5.2  1.3 
8.9  0.7 
8.2  0.1 

31.12  0.18 
81.80  0.21 

31.51  0.24 
81.75  0.27 

32.02  0.29 

6.1  0.4  ; 
5.7  0.0  ! 
5.7  0.4  1 
6.1   0.6  ! 
6.7  1.0  1 

27 

Nov.    6 

16 

i             26 

1    Dec.     6 

22.80  0.47 
23.27  0.47 
23.74  0.47 

24.21  0.46 

24.67  0.43 

59.7  1.8 
58.4  1.1 

57.8  0.7 
56.6  0.4 
56J2  0.0 

18.97  0.49 

14.46  0.60 
14.96  0.51 

15.47  0.48 
15.95  0.48 

8.1  0.5 

3.6  1.8 
4.9  1.8 

6.7  2.8 
9.0  2.8 

32.81  0.81 
82.62  0.83 
82.95  0.34 
88.29  0.32 
88.61  0.32 

7.7  1.4  1 

9.1  1.7  1 

10.8  1.9  1 

12.7  2.0  j 

14.7  2.2  ! 

16 
26 
86 

25.10  0.40 
25.50  0.35 
25.85 

56.2  0.8 
56.5  0.6 
57.1 

16.88  0.40 
16.78  0.82 
17.10 

11.8  8.2 

15.0  8.4 

18.4 

38.98  0.80 
84.23  0.26 
34.49 

16.9  2.3 

19.2  2.1  1 
21.4 

Noti.- 
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IwditteSidmi 
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APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

BidexMl 

&  UruB  Majoris. 

•  Leonis. 

a  Leonis. 
{liegulus.) 

Day  of  the 

Month. 

RIChtAjonuioa. 

Dit.Nor«k. 

Bight  iMnuion. 

Deo.  North. 

Rlfht  AmohiIoii. 

Dec.  North. 

k           m. 

O                f 

h.         m. 

O               1 

h.          m. 

O              1 

9      23 

52   19 

9     37 

24   25 

10      0 

12   39 

Jaa.      1 

13.50  0^87 

45.7  0.8 

40.92  0.29 

65.9  0.6 

42.39  0.29 

7L0  1.8 

11 

13.67  0.S2 

46.5  1.1 

41.21   0.24 

65.3  0.4 

42.68  0.24 

69.7  1.2 

21 

14.19  0.2S 

47.6  1.8 

41.45  0.19 

64.9  0.2 

42.92  0.19 

68.5  1.0 

31 

14.42  0.16 

48.9  1.6 

41.64  0.14 

64.7  0.0 

43.11  0.16 

67.5  0,7 

Feb.    10 

14.58  0.07 

50.5  1.9 

41.78  0.08 

64.7  0.8 

43.27  0.11 

66.8  0.4 

20 

14.65  0.01 

52.4  2.2 

41.86  0.04 

65.0  0.6 

43.38  0.05 

66.4  0.2 

Much  1 

14.66  0.07 

54.6  2.1 

41.90  0.02 

65.6  0.7 

43.43  0.01 

66.2  0.1 

11 

14.59  0.13 

56.7  1.8 

41.88  0.06 

66.3  0.8 

43.44  0.04 

66.3  0.2 

21 

14.46  0.18 

58.5  1.7 

41.82  0.09 

67.1  0.8 

43.40  0.07 

66.5  0.4 

31 

14.28  0.22 

60.2  1.6 

41.73  0.12 

67.9  0.9 

43.33  0.09 

66.9  0.4 

April  10 

14.06  0.24 

61.8  1.2 

41.61  0.18 

68.8  0.8 

43.24  0.11 

67.3  0.6 

20 

13.82  0.24 

63.0  0.8 

41.48  0.18 

69.6  0.8 

43.13  0.12 

67.8  ao 

30 

13.58  0.26 

63.8  0.4 

41.85  0.15 

70.4  0.6 

43.01  0.12 

68.4  0.6 

May   10 

13.33  0.23 

64.2  0.2 

41.20  0.18 

71.0  0.5 

42.89  0.12 

69.0  0.6 

20 

13.10  0.22 

64.4  0.8 

41.07  0.12 

71.5  0.8 

42.77  0.11 

69.6  0.5 

30 

12.88  0.18 

64.1  0.8 

40.95  0.09 

71.8  0.2 

42.66  0.09 

70.1  0.5 

June     9 

12.70  0.13 

63.3  1.1 

40.86  0.08 

72.0  0.0 

42.57  0.08 

70.6  0.4 

19 

12.57  0.09 

62.2  1.4 

40.78  0.05 

72.0  0.1 

42.49  0.07 

71.0  0.4 

29 

12.48  0.06 

60.8  1.7 

40.73  0.04 

71.9  0.2 

42.42  0.04 

71.4  0.8 

July     9 

12.42  0.01 

59.1  1.9 

40.69  0.02 

71,7  0.5 

42.38  0.01 

71.7  O.l 

19 

12.41  0.04 

67.2  2.2 

40.71  0.08 

71.2  0.7 

42.37  0.01 

71.8  0.0 

29 

12.45  0.09 

55.0  2.8 

40.74  0.06 

70.5  0.8 

42.38  0.08 

71.8  0.1 

Aug.    8 

12.54  0.14 

52.7  2.6 

40.80  0.09 

69.7  0.9 

42.41  0.O7 

71.7  0.8 

18 

12.68  0.19 

50.2  2.6 

40.89  0.12 

68.8  1.1 

42.48  0.09 

71.4  0.5 

28 

12.87  0.22 

47.6  2.6 

41.01  0.16 

67.7  1.8 

42.57  0.12 

70.9  0.6 

Sept    7 

13.09  0.28 

45.0  2.5 

41.17  0.19 

66.4  1.4 

42.69  0.15 

70.3  0.8 

,       17 

13.37  0.82 

42.5  2.5 

41.36  0.21 

65.0  1.5 

42.84  0.18 

69.5  1.0 

27 

13.69  0.36 

40.0  2.4 

41.57  0.25 

63.5  1.6 

43.02  0.21 

68.5  1.2 

Oct.     7 

14.05  0.41 

87.6  2.2 

41.82  0.30 

61.9  1.7 

43.23  0.26 

67.3  1.5 

17 

14.46  0.46 

35.4  2.0 

42.12  0.80 

60.2  1.9 

43.49  0.28 

65.8  1.7 

27 

14.91  0.48 

33.4  1.7 

42.42  0.84 

58.3  1.8 

43.77  0.80 

64.1  1.8 

Nov.    6 

15.39  0.49 

31.7  1.4 

42.76  0.86 

56.5  1.7 

44.07  0.84 

62.3  1.8 

16 

15.88  0.50 

30.3  1.1 

43.12  0.86 

54.8  1.6 

44.41   0.84 

60.5  1.9 

26 

16.38  0.49 

29.2  0.7 

43.48  0.86 

53.2  1.6 

44.75  0.84 

58.6  1.9 

Dec.     6 

16.87  0.49 

28.5  0.2 

43.84  0.86 

51.6  1.4 

45.09  0.84 

56.7  1.8 

16 

17.36  0.46 

28.3  0.0 

44.20  0.85 

50.2  1.2 

45.43  0.84 

54.9  1.7 

26 

17.81  0.41 

28.3  0.4 

44.55  0.80 

49.0  0.9 

45.77  0.29 

53.2  1.5 

36 

18.22 

28.7 

44.85 

48.1 

46.06 

51.7 

after  th) 

>  2ad  of  March  It 
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APPARENT  PLACES  OF  THE 

PRINCIPAL  FIXED  STARS,  FOR  THE 

1 
UPPER 

TRANSIT  AT  WASHINGTON. 

8id«rMl 

1}  At^qs. 

a  Vmx  Majoris. 

i  Lcoms.               1 

Dftjof  Um 
Mouth. 

Rlghl  AflCOQckm. 

J>0ii.  South, 

Right  Aflccnf  km. 

Dee.  iVortA. 

Right  Amorion. 

Dee.  JVbrti. 

h.          m. 

O               1 

h.            m. 

O               1 

h.          n. 

O              1 

10     39 

58   55 

10    54 

62   31 

11         6 

21    18 

Jan.      1 

29.21   0.42 

20.3  8.0 

49.91  0.58 

2^.8  0.2 

1.                      1. 

26.92  0.84 

^.8   1.4 

11 

29.63  0.36 

23.3  8.8 

50.49  0.51 

26.5  0.7 

27.26  0.81 

38.4  l.l 

21 

29.99  0.29 

26.6  3.6 

51.00  0.45 

27.2  1.8 

27.57  0.26 

37.3  0.8 

31 

30.28  0.21 

30.2  8.7 

51.45  OM 

28.5  1.7 

27.83  0.22 

36.5  0.4 

Feb.    10 

30.49  0.13 

33.9  8.7 

51.81  0.27 

30.2  2.0 

28.05  0.18 

86.1  0.1 

20 

30.62  0.06 

37.6  8.7 

52.08  0.16 

32.2  2.8 

28.23  0.18 

36.2  0.1 

March  1 

30.68  0.02 

41.3  8.5 

52.24  0.08 

34.5  2.6 

28.36  0.07 

36.8  0.4 

11 

30.66  0.08 

44.8  8.4 

52.32  0.01 

37.0  2.7 

28.43  0.03 

36.7  0.8 

21 

30.58  0.14 

48.2  8.1 

52.31  0.11 

39.7  2.6 

28.46  0.01 

87.5  0.9 

31 

30.44  0.19 

51.3  S.8 

52.20  0.18 

42.3  2.8 

28.45  0.04 

88.4  0.9 

April  10 

30.25  0.24 

54.1   2.8 

52.02  0.28 

44.6  2.1 

28.41  0.06 

89.8  1.0 

20 

30.01   0.27 

56.4  2.0 

51.79  0.29 

46.7  2.0 

28.33  0.09 

40.3  l.l 

30 

29.74  0.29 

58.4  1.5 

51.50  0.81 

48.7  1.5 

28.24  0.09 

41.4  1.0 

May    10 

29.45  0.31 

59.9  1.0 

51.19  0.88 

50.2  1.0 

28.15  0.11 

42.4  0.9 

20 

29.14  0.82 

60.9  0.5 

50.86  0.84 

51.2  0.4 

28.04  0.12 

43.8  0.7 

30 

28.82  0.82 

61.4  0.0 

50.52  0.82 

51.6  0.0 

27.92  0.12 

44.0  0.7 

June     9 

28.50  0.80 

61.4  0.5 

50.20  0.31 

51.6  0.4 

27.80  0.10 

44.7  0.4 

19 

28.20  0.29 

60.9  1.1 

49.89  0.28 

51.2  1.0 

27.70  0.10 

45.1  0,1 

29 

27.91   0.28 

59.8  1.6 

49.61  0.24 

50.2  1.5 

27.60  0.08 

45,8  0,1 

July     9 

27.63  0.22 

58.2  2.0 

49.37  0.20 

48,7  2.0 

27.52  0.06 

45.4  0,1 

19 

27.41  0.19 

56.2  2.8 

49.17  0.16 

46.7  2.S 

27.46  0.05 

45J2  0,4 

29 

27.22  0.14 

53.9  2.6 

49.01  0.11 

44.4  2.6 

27.41  0.02 

44.8  0.6 

Aug.    8 

27.08  0.08 

51.3  2.8 

48.90  0.03 

41.8  2.8 

27.39  0.00 

44.3  0,8 

18 

27.00  0.02 

48.5  2.9 

48.87  0.01 

39.0  8.1 

27.39  0.02 

48.4  l.l 

28 

26.98  0.04 

45.6  2.8 

48.88  0.08 

35.9  8.8 

27.41  0.04 

42.8  1,1 

Sept    7 

27.02  0.11 

42.8  2.6 

48.96  0.16 

32.6  8.4 

27.45  0.09 

41,1  1,5 

17 

27.13  0.19 

40.2  2.4 

49.12  0.21 

29.2  3.4 

27.54  0.18 

89.6  1.7 

27 

27.32  0.28 

37.8  2.1 

49.33  0.28 

25.8  8.8 

27.67  0.16 

37.9  13 

Oct.      7 

27.60  0.85 

35.7  1.6 

49.61  0.86 

22.5  8.8 

27.83  0.20 

36.0  2.0 

17 

27.95  0.41 

34.1  1.0 

49.97  0.42 

19.2  8.0 

28.03  0.24 

34.0  2.0 

27 

28.36  0.45 

33.1  0.4 

50.39  0.49 

16.2  2.9 

28.27  0.28 

32.0  2.2  ' 

Nov.     6 

28.81  0.50 

32.7  0.0 

50.88  0.54 

13.3  2.5 

28.55  0.82 

29.8  2J 

16 

29.31  0.68 

32.7  0.8 

51.42  0.59 

10.8  2.1 

28.87  0.84 

27.5  1,8 

26 

29.84  0.58 

33.5  1.8 

52.01  0.61 

8.7  1.6 

29.21  0.85 

25.2  2.1 

Dec.     6 

30.37  0.52 

34.8  1.8 

52.62  0.62 

7.1  l.l 

29.56  0.86 

23,1  2.0 

16 

30.89  0.50 

36.6  2.4 

53.24  0.62 

6.0  0,7 

29.92  0.87 

21.1  1.8 

26 

31.39  0.46 

39.0  2.8 

53.86  0.60 

5.8  0.1 

30.29  0.85 

19.8  13 

36 

31.85 

41.8 

54.46 

5.2 

30.64 

17.8 

Nora.- 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,   FOR   THE    UPPER 

TRANSIT   AT   WASHINGTON. 

BdeiMl 

S  Hydra  et  Crateris. 

p  Lbokis. 

Y  Ursje  ALuj oris. 

MoDth. 

Dm.  AwO. 

Dec.  North, 

Right  A«oenBkm. 

Dee.  North, 

h           m. 

O              1 

h.          m. 

O               1 

h.          m. 

O              1 

11     12 

13   59 

11     41 

15   22 

11     46 

54   29 

Jan.       1 

8.50  0.82 

N            N 

51.7  2.5 

f.        1. 

42.65  0.34 

M            M 

34.2  1.7 

14.89  0.51 

29.7  0.6 

11 

8.82  0.29 

54.2  2.4 

42.99  0.82 

32.5  1.5 

15.40  0.47 

29.1  0.1 

21 

9.11  0.24 

56.6  2.8 

43.31  0.28 

31.0  1.2 

15.87  0.42 

29.0  0.6 

81 

9.35  0.21 

58.9  2.8 

43.59^  0.24 

29.8  0.8 

16.29  0.86 

29.5  0.9 

Feb.    10 

9.56  0.17 

61.2  2.1 

43.83  0.20 

29.0  0.6 

16.65  0.80 

30.4  1.4 

ao 

9.73  0.12 

63.3  1.8 

44.03  0.16 

28.4  0.4 

16.95  0.23 

31.8  1.7 

March  1 

9.85  0.07 

65.1  1.6 

44.19  0.10 

28.0  0.2 

17.18  0.15 

38.5  2.1 

11 

9.92  0.02 

66.7  1.4 

44.29  0.06 

28.2  0.5 

17.33  0.08 

85.6  2.4 

21 

9.94  0.00 

68.1  1.1 

44.35  0.04 

28.7  0.6 

17.41   0.02 

88.0  2.S 

81 

9.94  0.04 

69.2  0.8 

44.39  0.01 

29.3  0.7 

17.43  0.06 

40.5  2.4 

April  10 

9.90  0.07 

70.0  0.6 

44.38  0.04 

80.0  0.9 

17.37  0.11 

42.9  2.4 

20 

9.83  0.08 

70.6  0.5 

44.34  0.06 

30.9  0.9 

17.26  0.15 

45.3  2.2 

80 

9.75  0.08 

71.1  0.8 

44.28  0.08 

31.8  1.0 

17.11  0.19 

47.5  1.9 

Mar   10 

9.67  0.10 

71.4  0.1 

44.20  0.09 

32.8  0.9 

16.92  0.22 

49.4  1.6 

20 

9.57  o.n 

71.5  0.8 

44.11  0.10 

33.7  0.9 

16.70  0.23 

51.0  1.8 

80 

9.46  0.11 

71.2  0.5 

44.01  0.10 

*  34.6  0.7 

16.47  0.24 

52.8  0.6 

June     9 

9.35  0.10 

70.7  0.6 

43.91  0.10 

35.3  0.6 

16.23  0.25 

52.9  0.8 

19 

9.25  0.10 

70.1  0.8 

43.81  0.10 

35.9  0.5 

15.98  0.23 

53.2  0.8 

29 

9.15  0.09 

69.3  1.0 

43.71  0.09 

36.4  0.3 

15.75  0.23 

52.9  0.7 

July     9 

9.06  0.07 

68.3  1.2 

43.62  0.09 

36.7  0.1 

15.52  0.21 

52.2  1.2 

19 

8.99  0.06 

67.1  1.2 

43.53  0.07 

36.8  0.1 

15.31  0.17 

51.0  1.6 

29 

8.93  0.05 

65.9  1.1 

43.46  0.06 

36.7  0.2 

15.14  0.14 

49.4  2.0 

Aug.    8 

8.88  0.04 

64.8  1.1 

43.40  0.03 

36.5  0.5 

15.00  0.10 

47.4  2.4 

18 

8.84  0.03 

63.7  1.0 

43.37  0.01 

36.0  0.7 

14.90  0.05 

45.0  2.6 

28 

8.87  0.05 

62.7  0.8 

43.36  0.01 

35.3  0.9 

14.85  0.01 

42.4  2.9 

Sept    7 

8.92  0.07 

61.9  0.7 

43.37  0.05 

34.4  1.1 

14.84  0.02 

39.5  8.1 

17 

8.99  0.10 

61.2  0.4 

43.42  0.08 

33.3  1.4 

14.86  0.09 

36.4  8.8 

27 

9.09  0.15 

60.8  0.1 

43.50  0.12 

31.9  1.6 

14.95  0.15 

33.1  8.4 

Oct      7 

9.24  0.20 

60.7  0.4 

43.62  0.16 

30.3  1.8 

15.10  0.21 

29.7  8.4 

17 

9.44  0.23 

61.1   0.6 

43.78  0.20 

28.5  2.0 

15.31   0.27 

26.8  8.8 

27 

9.67  0.26 

61.7  0.9 

43.98  0.24 

26.5  2.1 

15.58  0.88 

28.0  8.2 

Nov.    6 

9.93  0.31 

62.6  1.4 

44.22  0.28 

24.4  2.3 

15.91   0.38 

19.8  3.1 

16 

10.24  0.82 

64.0  1.6 

44.50  0.31 

22.1   2.8 

16.29  0.44 

16.7  2.7 

26 

10.56  0.84 

65.6  1.9 

44.81   0.34 

19.8  2.2 

16.73  0.48 

14.0  2.4 

Dec     6 

10.90  0.86 

67.5  2.1 

45.15  0.85 

17.6  2.2 

17.21  0.50 

11.6  2.1 

16 

11.26  0.86 

69.6  2.8 

45.50  0.86 

15.4  2.1 

17.71  0.51 

9.5  1.8 

26 

11.62  0.82 

71.9  2.8 

45.86  0.35 

13.3  1.9 

18.22  0.51 

8.2  0.9 

86 

11.94 

74.2 

46.21 

11.4 

18.73 

7.8 

after  Um 
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FIXED    STARS,    1856. 


APFAEENT  PLACES  OF  THE 

PRINCIPAL  FIXED  STARS,  FOR  THE 

UPPER 

TBANSIT  AT  WASHINGTON. 

BIdMMl 

p  Chamieleoiitis. 

o>  Cnicifl. 

p  Corvi 

Dtjof  tbt 

Month. 

Dm.  Ami*. 

Dm.  SMilft. 

Rlghl  JkMtiMlon. 

Dm.  AmU. 

b.         m. 

O              1 

h.          m. 

O                 1 

b.          m. 

O              1 

12     9 

78   30 

12     18 

62   17 

12    26 

22   35 

Jan.      1 

57.23  r.l7 

Ao  iJB 

35.85  0.57 

40.3  2.1 

49.06  0.35 

50.7  Vs 

11 

58.40  1.09 

24.8  2.8 

36.42  0.55 

42.4  2Ji 

49.41   0.84 

53.9  S3 

21 

59.49  0.97 

27.1  2.7 

36.97  0.50 

44.9  2.9 

49.75  0.82 

55.2  su 

81 

60.46  0.83 

29.8  8.1 

37.47  0.42 

47.8  8.1 

50.07  0.27 

57.6  2.6 

Feb.   10 

61.29  0.67 

32.9  8.6 

37.89  0.86 

50.9  8.4 

50.34  0.28 

60.1  SJ 

90 

61.96  0.52 

36.6  8.7 

38.25  0.29 

54.3  8.4 

50.57  0.20 

63.4  2.S 

Match  1 

62.48  0.86 

40.2  8.7 

38.54  0.21 

57.7  ZJi 

50.77  0.16 

64.6  S.1 

11 

62.83  0.18 

43.9  8.9 

38.75  0.12 

61.2  8.4 

50.93  0.12 

66.7  IS 

31 

63.01  0.02 

47.8  8.9 

38.87  0.05 

64.6  8.4 

51.05  0.07 

68.6  1.6 

81 

63.03  0.15 

51.7  8.7 

38.92  0.02 

68.0  8.1 

51.12  0.08 

70.3  IJ 

April  10 

62.88  0.80 

55.4  8.6 

38.94  0.06 

71.1  2.9 

51.15  0.02 

71.7  IJ 

20 

62.58  0.42 

59.0  8.8 

38.88  0.12 

74.0  2.6 

51.17  0.02 

73.0  1.0 

80 

62.16  0.55 

62.3  2.9 

38.76  0.17 

76.6  2.8 

51.15  0.05 

74.0  0.7 

May   10 

61.61  0.68 

65.2  2.6 

38.59  0.22 

78.9  1.9 

51.10  0.06 

74.7  0.6 

20 

60.93  a77 

67.8  2.1 

38.37  0.26 

80.8  1.5 

51.04  0.08 

75.8  0.S 

80 

60.16  0.84 

69.9  1.7 

38.11  0.29 

82.3  1.1 

50.96  0.09 

75.6  0.0 

June     9 

59.32  0.89 

71.6  1.1 

37.82  0.81 

83.4  0.5 

50.87  0.10 

75.6  M 

19 

58.43  0.93 

72.7  0.5 

37.51   0.83 

83.9  0.1 

50.77  0.11 

75.4  0.4 

29 

57.50  0.94 

73.2  0.1 

37.18  0.84 

84.0  0.5 

50.66  0.11 

75.0  0.6 

July     9 

56.56  0.93 

73.1  0.7 

36.84  0.83 

83.5  0.9 

50.55  0.11 

74.4  0.8 

19 

55.63  0.87 

72.4  1.8 

36.51   0.82 

82.6  1.4 

50.44  0.11 

73.6  1.0 

29 

54.76  0.79 

71,1    1.7 

36.19  0.80 

81.2  1.8 

50.33  0.10 

73.6  i.« 

Aug.    8 

53.97  0.70 

69.4  2.8 

35.89  0.25 

79.4  2.1 

50.23  0.09 

71.4  u 

18 

53.27  0.55 

67.1  2.5 

35.64  0.21 

77.3  2.8 

50.14  0.07 

70J2  1.1 

28 

52.72  0.89 

64.6  2.7 

35.43  0.14 

75.0  2.5 

50.07  0.08 

69.1  1.1 

Sept    7 

52.83  0.19 

61.9  2.9 

35.29  0.06 

72.5  2.6 

50.04  0.00 

68.0  1.1 

17 

52.14  0.01 

59.0  8.1 

35.23  0.02 

69.9  2.5 

50.04  0.02 

66.9  OS 

27 

52.13  0.18 

55.9  2.9 

35.25  0.10 

67.4  2.4 

50.06  0.07 

66.0  0.7 

Oct     7 

52.31  0.41 

53.0  2.8 

35.35  0.20 

65.0  2.1 

50.13  0.18 

65.8  0.7 

17 

52.72  0.60 

50J2  2.8 

35.55  0.28 

62.9  1.7 

50.26  0.17 

64.6  0.S 

27 

53.32  0.81 

47.9  2.0 

35.88  0.88 

61.2  1.8 

50.48  0.22 

64.8  0.» 

Nov.    6 

54.13  0.94 

45.9  1.4 

36.21  0.45 

59.9  0.8 

50.65  0.26 

64.8  1.0  1 

16 

55.07  1.09 

44.5  1.0 

36.66  0.50 

59.1  0.8 

50.91  0.80 

65.8  1.0 

26 

56.16  1.18 

43.5  0.8 

37.16  0.58 

58.8  0.8 

51.21  0.84 

66.8  IS 

Dec.     6 

57.34  1.22 

43.2  0.8 

37.74  0.61 

59.1  0.8 

51.55  0.86 

68.1  1.7 

16 

58.56  1.26 

43.5  0.9 

38.35  0.60 

59.9  1.4 

51.91  0.87 

69.8  2.0 

26 

59.82  1.20 

44.4  1.4 

38.95  0.60 

61.3  1.9 

52.28  0.86 

71.8  S.1 

86 

61.02 

45.8 

39.55 

63.2 

52.64 

78.9 

Hon.— 
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APPARENT   PLACES 

OF   THE 

PRINCIPAL   FIXED    STARS,   FOR   THE    UPPER 

TRANSIT   AT    WASHINGTON. 

Sldexwl 
D»jof  the 

12  Canam  Yenaticonim. 

a  YiROiiris. 
{Spica.) 

17  Uhsjb  Majoru. 

Right  A«O0Dfkm. 

D90.  North. 

Bight  Ajoendon. 

Dtc.  South, 

Right  ABoenskm. 

Deo.  North, 

h          m. 

12     49 

O              1 

39     5 

h.          m. 

13     17 

lb   24 

h.          m. 

13    41 

0          1 

60     1 

Jan.      1 
11 
21 
31 

Feb.    10 

16.90  0.41 
17.31  0.41 

17.72  0.37 
18.09  0.88 
18.42  0.80 

36.8  1.9 

34.9  1.2 

33.7  0.6 
33.1  0.8 

32.8  0.8 

35.83  0.85 
36.18  0.84 
36.52  0.83 
36.85  0.29 
37.14  0.27 

27.5  2.1 

29.6  2.1 

31.7  2.0 
33.7  1.9 
35.6  1.8 

51.27  0.45 
51.72  0.45 
52.17  0.45 

52.62  0.42 
53.04  0.88 

43.5  2.0 
41.5  1.4 

40.1  0.9 

39.2  0.8 
38.9  0.4 

20 
March  1 
11 
21 
31 

18.72  0.25 
18.97  0.20 
19.17  0.15 
19.32  0.09 
19.41  0.05 

33.1  0.7 
33.8  1.2 
35.0  1.5 
36.5  1.9 

38.4  2.0 

37.41  0.28 
37.64  0.21 
37.85  0.17 
38.02  0.12 
38.14  0.09 

37.4  1.6 
39.0  1.8 

40.3  1.1 

41.4  1.0 
42.4  0.7 

53.42  0.86 
53.77  0.29 
54.06  0.23 
54.29  0.18 
54.47  0.12 

39.3  1.0 
40.3  1.4 
41.7  1.9 
43.6  2.8 
45.9  2.5 

April  10 
20 
30 

May    10 
20 

19.46  0.08 
19.49  0.05 
19.44  0.07 
19.37  0.09 
19.28  0.12 

40.4  2.1 

42.5  2.2 

44.7  2.1 

46.8  1.9 
48.7  1.6 

38.23  0.07 
38.30  0.08 

38.33  0.01 

38.34  0.02 
38.32  0.08 

43.1  0.5 
43.6  0.3 
43.9  0.2 
44.1  0.0 
44.1  0.2 

54.59  0.06 

54.65  0.01 

54.66  0.04 
54.62  0.08 
54.54  0.18 

48.4  2.6 
51.0  2.6 
53.6  2.6 
56.2  2.4 
58.6  2.1 

80 

June     9 
19 
29 

July     9 

19.16  0.18 
19.03  0.15 
18.88  0.16 
18.72  0.16 
18.56  0.16 

50.3  1.4 

51.7  1.1 

52.8  0.7 

53.5  0.1 

53.6  0.0 

38.29  0.06 
38.23  0.07 
38.16  0.09 
38.07  0.10 
37.97  0.10 

43.9  0.8 
43.6  0.4 

43.2  0.4 
42.8  0.5 

42.3  0.6 

54.41  0.15 
54.26  0.18 
54.08  0.21 
53.87  0.22 
53.65  0.23 

60.7  1.8 

62.5  1.4 
63.9  1.3 
65.0  0.6 

65.6  0.2 

19 
29 

Aug.    8 
18 
28 

18.40  0.15 
18.25  0.14 

18.11  0.18 

17.98  0.11 
17.87  0.07 

53.6  0.6 

53.0  0.9 

52.1  1.8 
50.8  1.8 
49.0  2.1 

37.87  0.11 
37.76  0.11 
37.65  0.10 
37.55  0.09 
37.46  0.08 

41.7  0.6 
41.1   0.7 
40.4  0.6 

39.8  0.5 
39.3  0.5 

53.42  0.25 

53.17  0.23 

52.94  0.22 
52.72  0.21 
52.51  0.19 

65.8  0.4 
65.4  0.8 
64.6  1.3 
63.3  1.7 
61.6  2.1 

Sept    7 
17 
27 

Oct      7 
17 

17.80  0.04 

17.76  0.01 
17.75  0.02 

17.77  0.09 
17.86  0.15 

46.9  2.2 
44.7  2.6 
42.1   2.8 
39.3  8.0 
36.3  8.1 

37.38  0.04 

37.34  0.01 
37.33  0.02 

37.35  0.06 
37.41  0.11 

38.8  0.3 

38.5  0.1 
38.4  0.0 
38.4  0.2 

38.6  0.6 

52.32  0.14 
52.18  0.11 
52.07  0.07 

52.00  0.01 

52.01  0.06 

59.5  2.5 

57.0  2.9 

54.1  8.1 

51.0  8.8 

47.7  8.5 

27 

Nov.    6 
16 
26 

Dec.     6 

18.01   0.20 
18.21   0.23 
18.44  0.29 

18.73  0.33 
19.06  0.38 

33.2  8.2 
30.0  8.2 
26.8  8.0 

23.8  2.9 

20.9  2.7 

37.52  0.16 
37.68  0.21 
37.89  0.26 
38.15  0.80 
38.45  0.82 

39.2  0.8 
40.0  1.0 
41.0  1.4 
42.4  1.6 
44.0  1.8 

52.07  0.12 
52.19  0.18 
52.37  0.24 

52.61  0.32 

52.93  0.88 

44.2  8.6 
40.6  8.6 
37.0  8.5 
33.5  3.8 
30.2  8.0 

16 
26 
36 

19.44  0.41 
19.85  0.40 
20.25 

18.2  2.3 
15.9  1.9 
14.0 

38.77  0.84 

39.11  0.84 

39.45 

45.8  1.9 
47.7  2.0 
49.7 

53.31  0.41 
53.72  0.44 
54.16 

27.2  2.7 
24.5  2.8 
22.2 
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APPARENT  PLACES  OF  THE 

1 
PRINCIPAL  FIXED  STARS,  FOR  TH?  UPPER 

TBANSIT  AT  WASHINGTON. 

1 

I 

Sidenal 

lyBootU. 

p  Centaari. 

1 
a  BooTis. 
{Arcturut,)                   , 

D»7  of  the 
Month. 

1 

Right  AMendon. 

Dtc.  North, 

Right  Aflcenf Son. 

Dee.  South, 

Right  AaeeMioii. 

Dee.  JVbrt4.      , 

h.          m. 

O               1 

h.            m. 

O                 1 

h.          m. 

0               1 

13     47 

19     6 

13     53 

59   40 

14      9 

19    55    1 

Jan.      1 

f.       1. 

48.96  0.84 

68.3  2.2 

39.80  0.58 

16.8  0.8 

4.77  0.34 

53.5  2.4  , 

11 

49.30  0.35 

66.1  1.9 

40.38  0.59 

17.6  1.8 

5.11   0.85 

51.1    2.1   1 

21 

49.65  0.84 

64.2  1.6 

40.97  0.56 

18.9  1.7 

5.46  0.85 

49.0  1.7 

31 

49.99  0.82 

62.6  1.2 

41.53  0.58 

20.6  2.1 

5.81  0.82 

47.3  1.8 

Feb.    10 

50.31  0.80 

61.4  0.8 

42.06  0.50 

22.7  2.4 

6.13  0.80 

46.0  0.9 

20 

50.61  0.26 

60.6  0.4 

42.56  0.44 

25.1   2.7 

6.43  0.27 

45.1  0.5 

March  1 

50.87  0.22 

60.2  0.0 

43.00  0.89 

27.8  2.9 

6.70  0.24 

44.6  OJO  1 

11 

51.09  0.20 

60.2  0.4 

43.39  0.34 

30.7  8.0 

6.94  0.20 

44.6  0.S  1 

21 

51.29  0.15 

60.6  0.8 

43.73  0.26 

33.7  8.1 

7.14  0.18 

44.9  0.7  1 

31 

51.44  0.12 

61.4  1.0 

43.99  0.21 

36.8  3.1 

7.32  0.14 

45.6  1.0  1 

April  10 

51.56  0.08 

62.4  1.2 

44.20  0.16 

39.9  8.1 

7.46  0.10 

46.6  l.sr 

20 

51.64  0.05 

63.6  1.4 

44.36  0.08 

43.0  8.0 

7.56  0.06 

47.9  1.8 

30 

51.69  0.02 

65.0  1.5 

44.44  0.04 

46.0  2.8 

7.62  0.04 

49.4  1.6  , 

May    10 

51.71  0.00 

66.5  1.6 

44.48  0.03 

48.8  2.5 

7.66  0.02 

50.9  1.6  1 

20 

51.71  0.04 

68.1  1.5 

44.45  0.08 

51.3  2.8 

7.68  0.03 

52.5  1.6 

30 

51.67  0.06 

69.6  1.4 

44.37  0.18 

53.6  2.0 

7.65  0.05 

54.1   1.5  ■ 

June     9 

51.62  0.08 

71.0  1.2 

44.24  0.17 

55.6  1.6 

7.60  0.06 

55.6  ij 

19 

51.54  0.09 

72.2  1.0 

44.07  0.21 

57.2  1.2 

7.54  0.09 

56.9  1.1  ! 

29 

51.45  0.11 

73.2  0.8 

43.86  0.25 

58.4  0.8 

7.45  0.11 

58.0  0.9 

July      9 

51.34  0.12 

74.0  0.6 

43.61  0.30 

59.2  0.8 

7.34  0.12 

58.9  0.6  1 

19 

51.22  0.13 

74.6  0.3 

43.31  0.81 

59.5  0.2 

7.22  0.18 

59.5  0.4  ! 

29 

51.09  0.12 

74.9  0.0 

43.00  0.82 

59.3  0.6 

7.09  0.14 

59.9  0.1 

Aug.    8 

50.97  0.12 

74.9  0.8 

42.68  0.29 

58.7  1.1 

6.95  0.14 

59.8  0.2 

18 

50.85  0.12 

74.6  0.6 

42.39  0.28 

57.6  1.6 

6.81  0.14 

59.6  0.5  I 

28 

50.73  0.10 

74.0  0.9 

42.11   0.26 

56.0  1.8 

6.67  0.12 

59.1  0.8  ' 

Sept.    7 

50.63  0.08 

73.1  1.1 

41.85  0.19 

54.2  2.0 

6.55  0.10 

58.3  1.2  1 

17 

50.55  0.07 

72.0  1.4 

41.66  0.15 

52.2  2.2 

6.45  0.09 

57.1  1.5 

27 

50.48  0.01 

70.6  1.8 

41.51  0.07 

50.0  2.5 

6.36  0.03 

55.6  1.7 

Oct.      7 

50.47  0.01 

68.8  2.0 

41.44  0.02 

47.5  2.4 

6.33  0.00 

53.9  2.0 

17 

50.48  0.08 

66.8  2.2 

41.46  0.11 

45.1   2.2 

6.33  0.04 

51.9  2.8  1 

27 

50.56  0.12 

64.6  2.4 

41.57  0.20 

42.9  2.0 

6.37  0.10 

49.6  2.5 

Nov.     6 

50.68  0.17 

62.2  2.5 

41.77  0.29 

40.9  1.7 

6.47  0.16 

47.1  2.6 

16 

50.85  0.22 

59.7  2.7 

42.06  0.37 

39.2  1.8 

6.62  0.19 

44.5  2.7 

26 

51.07  0.26 

57.0  2.8 

42.43  0.45 

37.9  0.9 

6.81   0.23 

41.8  2.8 

Dec.     6 

51.33  0.30 

54.2  2.6 

42.88  0.51 

37.0  0.4 

7.04  0.28 

39.0  2.7 

16 

51.63  0.32 

51.6  2.4 

43.39  0.55 

36.6  0.0 

7.32  0.32 

36.3  2.6 

26 

51.95  0.84 

49.3  2.8 

43.94  0.58 

36.6  0.6 

7.64  0.33 

33.7  2.5 

36 

52.29 

46.9 

44.52 

37.2 

7.97 

31.2 

Non.— 
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1      APPARENT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHTNGTON. 

autmi 

o«  Centaori. 

•  BOOTIS. 

a*  Libra 

DajrartlM 
MoDth. 

Rifl^t  Afloendon. 

J>€C.  South. 

Right  A«een>km. 

Jhc.  North, 

V^.  South, 

h.          m. 

O              1 

h.          m. 

O               1 

h.          m. 

o           t 

14    29 

60   13 

14    38 

27   40 

14    42 

15    26 

Jan.      I 

49.21  0.58 

II         II 

55.5  0.3 

40.85  0.34 

M            H 

48.6  2.5 

53.74  0.34 

25.6  '1.6 

11 

49.79  0.68 

55.8  0.8 

41.19  0.85 

46.1  2.1 

54.08  0.36 

27.2  1.7 

21 

50.37  0.57 

56.6  1.2 

41.54  0.36 

44.0  1.7 

54.44  0.35 

28.9  1.7 

31 

50.94  0.56 

57.8  1.6 

41.90  0.34 

42.3  1.4 

54.79  0.32 

30.6  1.6 

Feb.    10 

51.50  0.53 

59.4  1.9 

42.24  0.32 

40.9  0.8 

55.11  0.31 

32.2  1.6 

20 

52.03  0.50 

61.3  2.2 

42.56  0.80 

40.1  0.8 

55.42  0.80 

33.8  1.5 

March  1 

52.53  0.45 

63.5  2.5 

42.86  0.29 

39.8  0.2 

55.72  0.27 

35.3  1.8 

11 

52.98  0.88 

66.0  2.7 

43.15  0.24 

40.0  0.6 

55.99  0.24 

36.6  1.2 

21 

53.36  0.84 

68.7  2.8 

43.39  0.20 

40.6  1.1 

56.23  0.21 

37.8  1.0 

31 

53.70  0.27 

71.5  2.9 

43.59  0.18 

41.7  1.4 

56.44  0.19 

38.8  0.8 

April  10 

53.97  0.22 

.     74.4  2.9 

43.77  0.13 

43.1  1.7 

56.63  0.16 

39.6  0.6 

20 

54.19  0.16 

77.3  2.9 

43.90  0.09 

44.8  1.9 

56.79  0.12 

40.2  0.5 

30 

54.35  0.10 

80.2  2.7 

43.99  0.06 

46.7  2.1 

56.91  0.09 

40.7  0.8 

May   10 

51.45  0.03 

82.9  2.6 

44.05  0.03 

48.8  2.1 

57.00  0.06 

41.0  0.2 

20 

54.48  0.03 

85.5  2.5 

44.08  0.00 

50.9  2.0 

57.06  0.04 

41.2  0.1 

30 

54.45  0.08 

88.0  2.8 

44.08  0.03 

52.9  2.0 

57.10  0.01 

41.3  0.0 

June     9 

54.37  0.13 

90.3  1.9 

44.05  0.06 

54.9  1.7 

57.11   0.02 

41.3  0.1 

19 

54.24  0.20 

92.2  1.5 

43.99  0.09 

56.6  1.5 

57.09  0.05 

41.2  0.2 

29 

54.04  0.24 

93.7  1.1 

43.90  0.12 

58.1  1.2 

57.04  0.07 

41.0  0.8 

July     9 

53.80  0.28 

94.8  0.6 

43.78  0.13 

59.3  0.7 

56.97  0.09 

40.7  0.3 

19 

53.52  0.31 

95.4  0.4 

43.65  0.15 

60.0  0.8 

56.88  0.11 

40.4  0.4 

29 

53.21   0.33 

95.8  0.4 

43.50  0.15 

60.8  0.2 

56.77  0.14 

40.0  0.4 

Aug.    8 

52,88  0.34 

95.4  0.8 

43.35  0.17 

61.0  0.2 

56.63  0.14 

39.6  0.5 

18 

52.54  0.33 

94.6  1.1 

43.18  0.16 

60.8  0.5 

56.49  0.13 

89.1  0.5 

28 

52.21  0.31 

93.5  1.5 

43.02  0.16 

60.3  1.0 

56.36  0.13 

38.6  0.5 

Sept.    7 

51.90  0.26 

92.0  1.8 

42.86  0.14 

59.3  1.2 

56.23  0.11 

38.1  0.5 

17 

51.64  0.21 

90.2  2.1 

42.72  0.12 

58.1  1.6 

56.12  0.09 

37.6  0.4 

27 

51.43  0.14 

88.1   2.8 

42.60  0.08 

56.5  2.0 

56.03  0.06 

37.2  0.2 

Oct.     7 

51.29  0.05 

85.8  2.3 

42.52  0.03 

54.5  2.3 

55.97  0.01 

37.0  0.0 

17 

51.24  0.02 

83.5  2.8 

42.49  0.01 

52.2  2.5 

55.96  0.03 

87.0  0.1 

27 

51.26  0.13 

81.2  2.1 

42.50  0.06 

49.7  2.7 

55.99  0.07 

37.1  0.3 

Not.    6 

51.39  0.21 

79.1  1.9 

42.56  0.11 

47.0  2.9 

56.06  0.14 

37.4  0.5 

16 

51.60  0.81 

77.2  1.7 

42.67  0.16 

44.1   2.9 

56.20  0.18 

37.9  0.7 

26 

51.91   0.39 

75.5  1.8 

42.83  0.21 

41.2  3.0 

56.38  0.23 

38.6  1.0 

Dec.     6 

52.30  0.46 

74.2  0.9 

43.04  0.26 

38.2  2.9 

56.61  0.28 

39.6  1.2 

16 

52.76  0.51 

73.3  0.4 

43.30  0.30 

35.3  2.9 

56.89  0.31 

40.8  1.4" 

26 

53.27  0.57 

72.9  0.1 

43.60  0.33 

32.4  2.7 

57.20  0.38 

42.2  1.5 

86 

53.84 

73.0 

43.93 

29.7 

57.53 

43.7 
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APPAEBNT  PLACES  OF  THE 

PRINCIPAL  FIXED  STARS,  FOB  THE 

UPPER 

^ 

TRANSIT  AT  WASHINGTON. 

SUaml 

/f  Uk&s  BCixoeis. 

/>  Libra. 

a  COROirJB  BORSAUS. 

D«7ortta. 
Month. 

Right  AMendon. 

D90.  North, 

Right  AModoo. 

J)9c8outk. 

Ughl  Amuloii. 

Dee.  JV«rt4. 

h.          m. 

U    51 

O              1 

74   44 

h.           m. 

15      9 

0           ' 

8    50 

h.          m. 

15     28 

27    li 

Jan.      1 

11 

21 

31 

Feb.   10 

8.92  0.78 

9.70  0.85 

10.55  0.89 

11.44  0.90 

12.34  0.88 

18.2  i'.4 
15.8  1.9 

13.0  l.S 
12.6  0.6 

12.1  0.2 

14.32  0.82 
14.64  0.88 
14.97  0.84 
15.31  0.88 
15.64  0.88 

56.9  1.7 
58.6  1.7 
60.3  1.7 
62.0  1.6 
63.6  1.4 

34.20  0.31 
34.51   0.32 
34.83  0.84 
35.17  0.34 
35.51  0.34 

54.6  « 

52.0  2.8 

49.7  2.0 
47.7  i.« 

46.1  l.i 

March  1 
11 
21 
31 

13.22  0.84 

14.06  0.75 
14.81  0.66 
15.47  0.58 

16.00  0.40 

12.3  0.9 
13.2  1.4 

14.6  2.1 

16.7  2.8 
19.0  2.7 

15.97  0.80 
16.27  0.27 
16.54  0.26 
16.79  0.28 
17.02  0.20 

65.0  1.2 

66.2  1.1 

67.3  0.9 
68.2  0.6 

68.8  0.8 

35.85  0.32 
36.17  0.30 
36.47  0.28 
36.75  0.24 
36.99  0.22 

45.0  0.6 
44.4  0.0 
44.4  0.4 
44.8  0.9 
45.7  1.2 

April  10 
20 
30 

May   10 
20 

16.40  0.26 

16.66  0.12 
16.78  0.03 
16.75  0.16 
16.59  0.31 

21.7  8.0 
24.7  S.2 
27.9  8.1 
31.0  2.9 
33.9  2.7 

17.22  0.18 
17.40  0.14 
17.54  0.11 
17.65  0.09 
17.74  0.06 

69.1  0.1 

69.2  0.0 
69.2  0.1 
69.1  0.3 
68.8  0.3 

37.21  0.19 
87.40  0.14 
37.54  0.11 
37.65  0.08 
37.73  0.04 

46.9  1.6 

48.5  1.9 ; 

50.4  2.1 

52.5  2J 
54.8  2.2 

30 

June     9 

19 

29 

July     9 

16.28  0.40 
15.88  0.51 
15.37  0.60 

14.77  0.69 
14.08  0.78 

36.6  2.6 

39.2  2.1 

41.3  1.6 
42.9  1.2 
44.1  0.7 

17.80  0.08 
17.83  0.00 
17.83  0.08 
17.80  0.06 
17.74  0.08 

68.5  0.4 
68.1  0.5 

67.6  0.5 
67.1  0.5 
66.6  0.4 

37.77  0.02 
37.79  0.02 
37.77  0.06 
37.71  0.09 
37.62  0.11 

57.0  2.2  ' 
59.2  2.0 
61.2  1.9 

63.1  1.6  ' 
64.7  1.8 

19 
29 
Aug.    8 
18 
28 

13.35  0.78 
12.57  0.80 

11.77  0.79 
10.98  0.78 
10.20  0.74 

44.8  0.2 

45.0  0.5 

44.5  0.9 

43.6  1.5 

42.1  2.0 

17.66  0.11 
17.55  0.12 
17.43  0.14 
17.29  0.14 
17.15  0.14 

66.2  0.4 
65.8  0.4 
65.4  0.4 
65.0  0.4 
64.6  0.3 

37.51  0.18 
37.38  0.17 
37.21  0.18 
37.03  0.18 
36.85  0.18 

66.0  0.9 
66.9  0.6 
67.5  0.0  ; 
67.5  0.0  I 
67.5  0.5  ' 

Sept    7 
17 
27 

Oct.     7 
17 

9.46  0.68 
8.78  0.63 

8.15  0.52 

7.63  0.40 
7.23  0.28 

40.1  2.3 

37.8  2.9 

34.9  8.2 
31.7  8.5 

28.2  8.7 

17.01  0.18 

16.88  0.11 
16.77  0.07 
16.70  0.03 
16.67  0.01 

64.3  0.1 
64.2  0.1 

64.1  0.1 

64.2  0.2 

64.4  0.5 

36.67  0.17 
36.50  0.15 
36.35  0.13 
36.22  0.09 
36.13  0.05 

67.0  0.9 

66.1  IJ 
64.8  1.7 
63.1  2.0 
61.1   2.2  1 

27 

Nov.    6 

16 

26 

Dec.     6 

6.95  0.18 

6.82  0.01 

6.83  0.17 
7.00  0.81 

7.31  0.47 

24.5  8.8 
20.7  8.8 
16.9  8.8 
13.1  8.7 
9.4  8.5 

16.66  0.05 
16.71  0.11 
16.82  0.15 
16.97  0.20 

17.17  0.25 

64.9  0.7 
65.6  0.9 

66.5  1.1 

67.6  1.2 
68.8  1.4 

36.08  0.00 
36.08  0.05 
36.13  0.10 
36.23  0.16 
36.39  0.21 

58.9  2.5  ' 
56.4  2J 

53.6  2.9  1 

50.7  2.9  1 

47.8  8.0 

16 
26 
36 

7.78  0.60 

8.38  0.78 

9.11 

5.9  8.1 
2.8  2.7 
0.1 

17.42  0.28 

17.70  0.80 
18.00 

70.2  1.6 

71.8  1.6 
73.4 

36.60  0.26 
36.86  0.29 
37.15 

44.8  2.9  > 

41.9  iS  . 
39.1        1 
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APPABENT  PLACES 

OF   THE 

PEINCIPAL   FIXED    STABS,  FOE   THE   UPPER      1 

TRANSIT  AT   WASHINGTON. 

BUu-l 

a  Serpbrtis. 

t  Urwe  Uinoris. 

/f»  ScorpiL 

HoBth. 

Dn.Ngr<*. 

Dm.  North. 

Dm.  Somtk^ 

h.        Di. 

O             1 

h.         m. 

O              J 

h.         m. 

O               1 

15      37 

6    52 

15     49 

78    13 

15     57 

19   24 

Jan.      1 

9.21  0.80 

47.0  li 

14.45  0.77 

48.9  2.9 

2.40  0.31 

28.8  1.1 

11 

9.51  0.31 

44.9  2.1 

15.22  0.98 

46.0  2.4 

2.71  0.34 

29.9  1.1 

21 

9.82  0.»2 

42.8  1.9 

16.15  1.00 

43.6  1.9 

3.05  0.84 

81.0  1.2 

31 

10.14  0.32 

40.9  1.6 

17.15  1.08 

41.7  1.8 

3.39  0.33 

32.2  1.2 

Feb.   10 

10.46  0.31 

39.4  1.2 

18.23  1.11 

40.4  0.6 

3.72  0.34 

33.4  1.2 

20 

10.77  0.81 

38.2  0.9 

19.34  1.11 

39.8  0.1 

4.06  0.33 

34.6  1.1 

March  1 

11.06  0.29 

37.3  0.6 

20.45  1.05 

39.9  0.8 

4.39  0.32 

35.7  1.0 

11 

11.37  a27 

36.7  0.8 

21.50  0.96 

40.7  1.5 

4.71  0.81 

36.7  1.0 

21 

11.64  0.24 

36.4  0.1 

22.46  0.86 

42.2  1.9 

5.02  0.27 

37.7  0.8 

31 

11.88  0.21 

36.5  0.4 

23.32  0.71 

44.1   2.4 

5.29  0.24 

38.5  0.7 

April  10 

12.09  0.19 

36.9  0.7 

24.03  0.66 

46.6  2.8 

5.53  0.28 

39.2  0.6 

20 

12.28  0.16 

37.6  1.0 

24.58  0.87 

49.3  3.1 

5.76  0.20 

39.8  0.4 

30 

12.44  0.18 

38.6  1.2 

24.95  0.18 

52.4  8.1 

5.96  0.18 

40.2  0.8 

May   10 

12.57  0.10 

39.8  1.8 

25.13  0.00 

55.5  8.1 

6.14  0.14 

40.5  0.2 

20 

12.67  0.07 

41.1    1.8 

25.13  0.19 

58.6  8.0 

6.28  0.18 

40.7  0.2 

80 

12.74  0.04 

42.4  1.2 

24.94  0.S6 

61.6  2.9 

6.89  0.07 

40.9  0.1 

June     9 

12.78  0.01 

43.6  1.3 

24.59  0.62 

64.5  2.6 

6.46  0.04 

41.0  0.1 

19 

12.79  0.02 

44.9  1.2 

24.07  0.66 

67.1   2.2 

6.50  0.01 

41.1  0.0 

29 

12.77  0.0S 

46.1  1.1 

23.41  0.80 

69.3  1.9 

6.51  0.03 

41.1  0.1 

July     9 

12.72  0.07 

47.2  0.9 

22.61  0.91 

71.2  1.4 

6.48  0.06 

41.0  0.1 

19 

12.65  0.10 

48.1  0.7 

21.70  1.01 

72.6  1.0 

6.42  0.09 

40.9  0.1 

29 

12.65  0.18 

48.8  0.6 

20.69  1.06 

73.6  0.4 

6.33  0.11 

40.8  0.2 

Aug.    8 

12.42  0.16 

49.4  0.4 

19.63  1.10 

74.0  0.1 

6.22  0.14 

40.6  0.2 

18 

18.27  0.1S 

49.8  0.1 

16.53  1.18 

73.9  0.6 

6.08  0.15 

40.4  0.8 

28 

12.12  0.16 

49.9  0.1 

17.40  1.12 

73.3  1.1 

5.93  0.17 

40.1  0.4 

Sept    7 

11.97  0.14 

49.8  0.8 

16.28  1.08 

12SI  1.8 

5.76  0.15 

39.7  0.5 

17 

11.83  0.18 

49.5  0.6 

15.20  1.01 

70.4  2.1 

5.61  0.14 

39.2  0.8 

27 

11.70  0.11 

49.0  0.8 

14.19  0.92 

68.3  2.6 

5.47  0.12 

38.9  0.2 

Oct     7 

11.59  0.07 

48.2  1.0 

13.27  0.82 

65.8  2.9 

5.35  0.08 

38.7  0.2 

17 

11.52  0.08 

47.2  1.8 

12.45  0.6« 

62.9  8.3 

5.27  0.03 

38.5  0.2 

27 

11.49  0.01 

45.9  1.6 

11.79  0.61 

59.6  8.5 

5.24  0.02 

38.3  0.1 

Nov.    6 

11.50  0.07 

44.4  1.7 

11.28  0.81 

56.1   8.6 

5.26  0.06 

38.2  0.1 

16 

11.57  0.12 

42.7  1.9 

10.97  0.12 

52.5  8.7 

5.32  0.10 

38.3  0.8 

26 

11.69  0.16 

40.8  2.0 

10.65  0.08 

48.8  8.8 

5.42  0.16 

38.6  0.5 

Deo.     6 

11.85  0.20 

38.8  2.1 

10.93  0.28 

45.0  8.6 

5.58  0.21 

39.1  0.6 

16 

12.05  0.26 

36.7  2.2 

11.21  0.49 

41.4  8.4 

5.79  0.26 

39.7  0.8 

26 

12.30  0.27 

34.5  2.1 

11.70  0.66 

38.0  8.1 

6.05  0.31 

40.5  1.0 

36 

12.57 

32.4 

12.35 

34.9 

6.36 

41.5 

' 

•ftuthi 

■  aUofUuohU 

begiiu^ttlwSldsn 

•1  Oh.  btfort  the  ] 

tfauiNoon. 
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FIXED    STARS,    1856. 


APPARENT  PLACES  OP  THE 

PRINCIPAL  FIXED  STARS,  FOR  THE 

UPPER        1 

/ 

TRANSIT  AT  WASHINGTON. 

SMMMd 

S  Ophiuchi. 

a  ScORPii. 

{AtUaret,) 

9  Dracoois. 

Vfottbft 
Month. 

1 

Right  AMendon. 

Dtc.  South. 

Right  Ajceniion. 

Deo.  Soittk, 

Bight  AMDdoO. 

Dee.  J\r«r«4. 

h.          m. 

O              1 

h.           m. 

26    ^ 

h.          m. 

1 
0            1         • 

16     6 

3    19 

16     20 

16    22 

61   49 

■.       1. 

•           II 

s.             •. 

0         a 

t.       •. 

«         a 

Jan.      1 

46.51  0.28 

17.9  1.8 

33.11  0.80 

31.1   0.6 

•    1.14  0.86 

71.8  s.a 

11 

46.79  0.81 

19.7  1.7 

33.41   0.88 

31.7  0.7 

1.50  0.41 

68.6  tJi 

21 

47.10  0.81 

21.4  1.6 

33.74  0.36 

32.4  0.9 

1.91  0.47 

65.8  S.4 

31 

47.41  0.82 

23.0  1.8 

34.10  0.85 

33.3  0.9 

2.38  0.50 

63.4  i.» 

Feb.   10 

47.73  0.82 

24.3  1.2 

34.45  0.86 

34.2  0.9 

2.88  0.52 

61.5  IJ 

20 

48.05  0.81 

25.5  1.1 

34.81  0.85 

35.1  0.9 

3.40  0.68 

60.2  o.« 

March  1 

48.36  0.80 

26.6  0.8 

35.16  0.84 

36.0  1.0 

3.93  0.52 

59.6  0.1  j 

11 

48.66  0.28 

27.4  0.4 

35.50  0.82 

37.0  0.9 

4.45  0.49 

59.7  0.7  I 

21 

48.94  0.27 

27.8  0.1 

35.82  0.81 

37.9  0.8 

4.94  0.44 

60.4  M 

31 

49.21   0.24 

27.9  0.0 

36.13  0.28 

38.7  0.8 

5.38  0.S9 

61.7  1.9 

April  10 

49.45  0.22 

27.9  0.2 

36.41  0.26 

39.5  0.7 

5.77  0.85 

63.6  a.4 

^     20 

49.67  0.19 

27.7  0.4 

36.67  0.24 

40.2  0.7 

6.12  0.27 

66.0  S.8  ' 

30 

49.86  0.17 

27.3  0.6 

36.91  0.20 

40.9  0.6 

6.39  0.19 

68.8  S.0  1 

May    10 

50.03  0.13 

26.7  0.7 

37.11  0.17 

41.5  0.5 

6.58  0.18 

71.8  8J  ' 

20 

50.16  0.11 

26.0  0.8 

37.28  0.14 

42.0  0.5 

6.71  0.05 

75.1  ».8 

30 

50.27  0.07 

25.2  0.9 

37.42  0.10 

42.5  0.5 

6.76  0.02 

78.4  S.I 

June     9 

50.34  0.05 

24.3  0.9 

37.52  0.07 

43.0  0.4 

6.74  0.10 

81.5  S.1 

19 

50.39  0.01 

23.4  0.8 

37.59  0.08 

43.4  0.4 

6.64  0.18 

84.6  s.8  : 

29 

50.40  0.08 

22.6  0.8 

37.62  O.Ql 

43.8  0.8 

6.46  0.28 

87.4  J.6  1 

July     9 

50.37  0.05 

21.8  0.7 

37.61  0.04 

44.1  0.2 

6.23  0.80 

89.9  t.1 

19 

50.32  0.09 

21.1   0.6 

37.57  0.09 

44.3  0.2 

5.93  0.85 

92.0  \jt 

29 

50.23  0.11 

20.5  0.5 

37.48  0.11 

44.5  0.0 

5.58  0.88 

93.6  1.S 

Aug.    8 

50.12  0.13 

20.0  0.4 

37.37  0.14 

44.5  0.0 

5.20  0.41 

94.8  0.5 

18 

49.99  0.15 

19.6  0.2 

37.23  0.17 

44.5  0.2 

4.78  0.45 

95.3  0J> 

28 

49.84  0.16 

19.4  0.1 

37.06  0.17 

44.3  0.8 

4.33  0.45 

95.3  OJ 

Sept.    7 

49.68  0.15 

19.3  0.1 

36.89  0.17 

44.0  0.4 

3.88  0.45 

94.8  1.0  j 

17 

49.53  0.18 

19.2  0.2 

36.72  0.15 

43.6  0.4 

3.43  0.44 

93.8  1.5 

27 

49.40  0.12 

19.4  0.8 

36.57  0.14 

43.2  0.5 

2.99  0.40 

92.3  8.0 

Oct     7 

49.28  0.09 

19.7  0.5 

36.43  0.11 

42.7  0.5 

2.59  0.85 

90.3  8.4 

17 

49.19  0.06 

20.2  0.6 

36.32  0.06 

42.2  0.6 

2.24  0.29 

87.9  J.7 

1 

27 

49.13  0.01 

20.8  0.8 

36.26  0.01 

41.7  0.4 

1.95  0.28 

85J2  8.1  ' 

Nov.    6 

49.14  0.04 

21.6  1.1 

86.25  0.04 

41.3  0.8 

1.72  0.18 

82.1  8.5 

16 

49.18  0.09 

22.7  1.2 

86.29  0.09 

41.0  0.2 

1.59  0.05 

78.6  8.7  1 

26 

49.27  0.14 

23.9  1.4 

36.38  0.16 

40.8  0.1 

1.54  0.08 

74.9  8.7 

Dec.     6 

49.41  0.19 

25.3  1.6 

36.54  0.20 

40.7  0.2 

1.57  0.18 

715  8.7  1 

16 

49.60  0.28 

26.9  1.6 

36.74  0.25 

40.9  0.8 

1.70  0.23 

67.5  8.8  ! 

26 

49.83  0.26 

28.5  1.7 

36.99  0.29 

41.2  0.5 

1.93  0.80 

63.9  8.6 

36 

50.09 

30.2 

37.28 

41.7 

2.23 

60.4 

KOTl.- 

-B«ronith«2adon 

If  ueb  tlM  »Umrm 

1  day  of  tb«  Month 

iMghM  at  th«  »d« 

raal  Oh.  4^  tb»  Ml 
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APPARENT   PLACES 

OF    THE 

^^^  „..   ...  .H  ^  ..»     II 

TRANSIT   AT   WASHINGTON. 

* 

Odsrad 

aTrianguli 

Australis. 

•  UrsA  Minoris. 

a  Hebculis. 

myof  tbt 
Month. 

D90.S(mtk. 

Deo.  iVorO. 

Bight  Asoenaion. 

Dm.  North. 

h          m. 

O              1 

h.         m. 

O              1 

h.          m. 

O               1 

16     33 

68  45 

17      0 

82   15 

17      8 

14   33 

Jan.      1 

23.03  0.62 

16.7 'i.4 

1.       f. 

44.62  0.63 

46.6  8.2 

3.20  0.22 

18.2  2.4 

11 

23.65  0.70 

15.3  1.2 

45.25  0.91 

43.4  8.0 

3.42  0.26 

15.8  2.2 

21 

24.35  0.75 

14.1  0.8 

46.16  1.17 

40.4  2.6 

3.68  0.27 

13.6  1.9 

31 

25.10  0.77 

18.3  0.3 

47.33  1.86 

37.8  2.0 

3.95  0.30 

11.7  1.8 

Feb.    10 

25.87  0.80 

13.0  0.0 

48.69  1.49 

35.8  1.5 

4.25  0.80 

9.9  1.4 

20 

26.67  0.79 

13.0  0.S 

50.18  1.59 

34.3  0.9 

4.55  0.81 

8.5  0.9 

March  1 

27.46  0.77 

13.5  0.9 

51.77  1.61 

33.4  0.1 

4.86  0.80 

7.6  0.5 

11 

28.23  0.74 

14.4  1.2 

53.38  1.68 

33.3  0.2 

5.16  0.81 

7.1  0.1 

21 

28.97  0.71 

15.6  1.5 

54.96  1.48 

33.5  1.0 

5.47  0.29 

7.0  0.2 

31 

29.68  0.68 

17.1  1.8 

56.44  1.84 

34.5  1.5 

5.76  0.28 

7.2  0.7 

Apnl  10 

30.36  0.61 

18.9  2.1 

57.78  1.15 

36.0  2.1 

6.04  0.25 

7.9  1.0 

20 

30.97  0.52 

21.0  2.4 

58.93  0.94 

38.1  2.6 

6.29  0.28 

8.9  1.4 

30 

31.49  0.46 

23.4  2.6 

59.87  0.68 

40.7  2.9 

6.52  0.21 

10.3  1.6 

May   10 

31.95  0.37 

26.0  2.6 

60.55  0.89 

43.6  8.1 

6.73  0.17 

11.9  1.8 

20 

32.32  0.29 

28.6  2.7 

60.94  0.16 

46.7  8.2 

6.90  0.15 

18.7  1.9 

80 

32.61  0.19 

31.3  2.7 

61.10  0.18 

49.9  8.8 

7.05  0.18 

15.6  1.9 

June     9 

32.80  0.10 

34.0  2.7 

60.92  0.44 

53.2  8.1 

7.18  0.07 

17.5  1.9 

19 

32.90  0.01 

36.7  2.6 

60.48  0.69 

56.3  2.9 

7.25  0.05 

19.4  1.9 

29 

32.89  0.10 

39.3  2.4 

59.79  0.96 

59.2  2.7 

7.30  0.00 

21.3  1.7 

July     9 

32.79  0.20 

41.7  2.1 

58.83  1.16 

61.9  2.4 

7.30  0.03 

23.0  1.6 

1.9 

32.59  0.29 

43.8  1.9 

57.67  1.86 

64.3  2.0 

7.27  0.07 

24.6  1.4 

29 

32.30  0.36 

45.7  1.6 

56.31  1.54 

66.3  1.5 

7.20  0.10 

26.0  1.1 

Aug.    8 

31.94  0.43 

47.2  1.0 

54.77  1.68 

67.8  1.0 

7.10  0.13 

27.1  0.9 

18 

31.51  0.47 

48.2  0.4 

53.09  1.77 

68.8  0.5 

6.97  0.15 

28.0  0.6 

28 

31.04  0.49 

48.6  0.0 

51.32  1.83 

69.3  0.1 

6.82  0.18 

28.6  0.8 

Sept    7 

30.55  0.49 

48.6  0.5 

49.49  1.84 

69.2  0.5 

6.64  0.18 

28.9  0.1 

17 

30.06  0.47 

48.1  1.0 

47.65  1.80 

68.7  1.0 

6.46  0.18 

29.0  0.3 

27 

29.59  0.48 

47.1  1,6 

45.85  1.77 

67.7  1.6 

6.28  0.17 

28.7  0.6 

Oct      7 

29.16  0.84 

45.6  1.9 

44.08  1.63 

66.1  2.0 

6.11  0.14 

28.1  0.9 

17 

28.82  0.26 

43.7  2.1 

42.45  1.47 

64.1   2.4 

5.97  0.11 

27.2  1.3 

27 

28.56  0.14 

41.6  2.4 

40.98  1.80 

61.7  2.8 

5.86  0.07 

25.9  1.6 

Nov.    6 

28.42  0.01 

39.2  2.6 

39.68  1.05 

58.9  8.1 

5.79  0.04 

24.4  1.8 

16 

28.41  0.10 

36.7  2.6 

38.63  0.81 

55.8  3.3 

5.75  0.03 

22.6  2.0 

26 

28.51  0.22 

34.2  2.6 

37.82  0.47 

52.5  8.5 

5.78  0.06 

20.6  2.2 

Dec     6 

28.73  0.87 

31.7  2.4 

37.35  0.16 

49.0  8.5 

5.84  0.12 

18.4  2.3 

16 

29.10  0.47 

29.3  2.1 

37.19  0.11 

45.5  3.5 

5.96  0.16 

16.1  2.4 

26 

29.57  0.57 

27.2  1.8 

37.30  0.45 

42.0  8.4 

6.12  0.20 

13.7  2.4 

36 

30.14 

25.4 

37.75 

38.6 

6.32 

11.3 

after  Uu 

iSSdofHuchlt 

b«gi]iiatih«aidflra 

tlOh.b€/onHMl 
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FIXED   STARS,    1856. 


j        APBASBMT  PLACES  0?  THE  FRINUIPAL  FIXED  STABS,  FOB  THE 

UPPER        1 

TBANRIT  AT  WASHINOTON. 

1 

BUmml 

f  DBAOons. 

a  Ophiucbi. 

• 

Octtmtis.                   i| 

Vfvttb* 
Month. 

! 

Dm.  MM*. 

IUfhtA«MMlmi. 

Dm  MM*. 

Bight  AmnhB. 

DM-OMtt.        ' 

h.         m. 

17    27 

6°2   2i 

h.           m. 

17     28 

1°2  39 

h. 

17 

•    1 

89      16      ; 

Auk      1 
11 
21 
81 

Feb.   10 

8.59  0.21 
8.80  0.27 
9.07  0.83 
9.40  0.35 
9.75  0.89 

2"l.9  8.4 
■  18.5  S.2 
15.3  2.8 
12.5  2.4 
10.1   1.9 

t.           a. 
13.26  0.20 
13.46  0.24 
18.70  0.27 
13.97  0.28 
14.25  0.29 

56.2  2'.2 
54.0  2.1 
51.9  1.9 
50.0  1.7 

48.3  1.4 

dS  47.07 

38  57.79 

39  11.31 
39  27.25 
39  45.12 

1. 

10.72 
13.52 
15.94 
17.87 
19.87 

87.0  2.8 
34.2  2.6 
81.7  2.S 
29.5  1.8 
27.7  1.0 

20 
Maidi  1 
11 
21 
81 

10.14  0.41 
10.55  0.42 
10.9T  0.41 
11.38  0.40 
11.78  0.88 

8.2  1.4 
6.8  0.8 
6.0  0.« 
6.0  0j6 
6.6  1.8 

14.54  0.81 
14.85  0.80 
15.15  0.81 
15.46  0.29 
15.75  0.28 

46.9  1.1 

45.8  0.7 
45.1  0.S 

44.9  0.8 
45J2  0.6 

40    4.49t».4i 
40  24.90  26.90 

40  45.80  21.00 

41  6.80  20.71 
41  27.51  W.75 

26.4  0.9 

25.5  0.4 

26.1  0.1 

26.2  0.6 
25.7  1.1 

April  10 
20 
SO 

May   10 
SO 

12.16  0.S6 
12.51  0.80 
12.81  0.27 
13.06  0.22 
13.30  0.16 

7.9  1.7 

9.6  2.2 

11.8  2.6 

14.4  8.0 

17.4  0.2 

16.03  0.2T 
16.80  0.24 
16.54  0.22 
16.76  0.20 
16.96  B.lt 

45.7  0.9 
46.6  1.8 
47.9  1.6 
49.4  1.8 
51J2  2.0 

41  47.26 

42  5.78 
42  22.80 
42  37.88 
42  50.76 

18.52 
17.02 
15.08 
12.88 
10.41 

26.8  iJi 
28.3  1.9 
SOit  2.S  ! 
32.6  2.6  , 
86.1  2.9 

SO 

Jum    9 

19 

29 

July     9 

13.46  an 
13.57  a04 
13.61  0.01 
13.60  0.08 
lass  0.18 

20.6  0.8 
23.9  8.8 
27.2  0,2 
80.4  0.0 
88.4  3.8 

17.13  0.14 
17.27  0.W 
17.87  0.00 
17.43  0.08 
17.46  0.02 

58.2  2.0 
55.2  1.9 
57.1  1.9 
59.0  1.7 
60.7  1.6 

43     1.17 
43    8.82 
43  18.62 
43  15.40 
43  14.21 

7.65 
4.80 
1.78 
1.19 
4.16 

88.0  8.1 

41.1  8J 
44.4  8J 
47.7  8.2 
50JS.0  j 

19 
29 

Aug.    8 
18 

88 

13.39  0.18 
13.21  0.23 
13.98  0.28 
12.70  0.81 
12.39  0.84 

86.2  2.4 
88.6  2.0 
40.6  1.4 
42.0  0.9 
42.9  0.6 

17.44  0.06 
17.89  0.09 
17.80  0.12 
17.18  0.14 
17.04  0.17 

62.8  l.t 
68.T  1.2 

64.9  0.9 
65.8  0.6 
66.4  0.1 

43  10.05 
43    3.08 
42  53.52 
42  41.70 
42  28.03 

6.97 

9.56 

11.82 

18.67 

15.06 

£8.9  2.8 

56.7  2.6 
69JI  2.0 
61J2  1.4 
62.6  1.0 

Sept.    7 
17 
«7 

Oct.     7 
17 

12.05  0.86 
11.70  0.84 
11.36  0.84 
11.02  0.82 
10.70  0.28 

48.4  0.0 
43.4  0.6 
^.8  1.0 
41.8  1.6 
4a8s.0 

16.87  0.17 
16.70  0.18 
16.52  0.16 
16.36  0.16 
16.21  0.1» 

66.8  0.1 

66.9  0.8 
66.6  0.6 
66.1  0.8 
65.8  1.0 

42  12.97 
41  57.13 
41  41.10 
41  25.53 
41  11.06 

15.84 
16.03 
16.57 
14.47 
12.78 

68.(B  0.8 
63.9  OJ 
63.6  1.0 
62.6  1.4 
61J2  IJ» 

S7 

Nor.    6 

16 

S6 

Dm.     6 

10.42  0.22 

10.20  0.17 

10.08  0.12 

9.91  0.04 

9.87  0.08 

88.3  S.4 
86.9  2.7 
83.2  8.1 
80.1  8.8 
26.8  8.6 

16.08  0.09 
15.99  0.04 
15.95  0.00 
15.95  0.04 
15.99  0.10 

64.8  1.8 
68.0  \A 
61.4  1.8 
69.6  U 
57.6  2.1 

40  58.33 
40  47.84 
40  40.13 
40  85.54 
40  34.30 

10.49 
7.71 
4.59 
1.24 
2.16 

B9.8  2.4 
66.9  2.8 
64.1  8.0 
51.1  8.1 
48.««.2 

16 
26 
S6 

9.90  0.10 

,  10.00  0.17 
10.17 

28.8  83 
19.8  8.4 
16.4 

16i>9  0.16 
16.24  0.18 
16.42 

55.5  1.2 
58.8  2.2 
51.1 

40  36.46 
40  42.06 
40  50.98 
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88.7 
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AFPABBNT  PLACES  OF  THE  PRINCIPAL  FIXED  8TAR8,  FOB  THE 

UPPER 

TRANSIT  AT  WASHINGTON. 

sidereal 

Ihtyof  the 

Month. 

y  Draookis. 

H^  SagitUrii. 

a  Ltrji. 
(Veffo.) 

J)K.JtartL 

Right  ikmnko. 

D9cSoutk, 

Vto^Nmik. 

h.         m. 

17    53 

51    29 

h.           m. 

18     5 

21    5 

h.          m, 

18     32 

38   38 

Jan.      1 

13.45  0.17 

75.1   8.5 

V.OO  0.21 

39.5  0.2 

1.       1. 

1.60  o.u 

58.6  8.1 

11 

13.62  0.23 

71.6  8.1 

7.21   0.24 

39.7  0.3 

1.71  0.17 

55.5  8.0 

21 

13.85  0.28 

68.5  2.9 

7.45  0.27 

40.0  0.3 

1.88  0.22 

52.5  2.8 

31 

14.13  0.82 

65.6  8.6 

7.72  0.29 

40.3  0.8 

2.10  0.26 

49.7  2.5 

Feb.   10 

14.45  0.S6 

63.0  8.1 

8.01  0.81 

40.6  0.8 

2.86  0.28 

47.2  2.1 

20 

14.81  0.89 

60J9  1.6 

8.32  0:88 

40.9  0.2 

2.64  0.S1 

45.1  1.8 

MaTCh  1 

15.20  0.41 

59.3  1.0 

8.64  0.88 

41.1  0.1 

2.95  0.82 

48.3  1.2 

11 

15.61  0.41 

58.3  0.4 

8.97  0.88 

415  0.1 

8.27  0.84 

42.1  0.6 

21 

16.02  0.40 

57.9  0.8 

9.30  0.88 

41.3  0.1 

3.61  0.84 

41.5  0.0 

81 

16.42  0.89 

58J2  0.9 

9.68  0.82 

41.2  0.1 

8.95  0.85 

41.5  0.6 

April  10 

16.81  0.86 

59.1  1.5 

9.95  0.81 

41.1  0.2 

4.80  0.88 

42.1  1.2 

20 

17.17  0.84 

60.6  8.1 

10.26  0.80 

403  0.2 

4.68  0.82 

43.3  1.6 

30 

17.51  0.29 

62.7  2.5 

10.56  0.28 

40.7  0.3 

4.95  0.29 

44.9  2.1 

May   10 

17.80  0.24 

65.2  2.9 

10.84  0.26 

40.4  0.3 

5.24  0.26 

47.0  2.5 

20 

18.04  0.20 

68.1  S.2 

11.10  0.28 

40.1  0.3 

5.50  0.23 

49.5  2.8 

80 

18.24  0.15 

71J  8.8 

11.38  0.20 

89.8  0.2 

5.78  0.20 

52.3  3.1 

June     9 

18.39  0.09 

74.6  8.8 

11.53  0.17 

39.6  0.2 

5.93  0.15 

55.4  8.1 

19 

18.48  0.02 

77.9  8.3 

11.70  0.18 

39.4  0.1 

6.06  0.10 

58.5  3.2 

29 

18.50  0.03 

81.2  8.1 

11.83  0.09 

39.3  0.1 

6.18  0U)4 

61.7  3.1 
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11.92  0.04 
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89.8  2.2 

11.96  ou)5 

39.3  0.1 
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39.4  0.1 

6.07  0.16 
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74.7  1.7 
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17.48  0.31 
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11.70  0.15 
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5.73  0.21 

76.4  1.8 
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17.17  0.32 
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11.55  0.16 

39,8  0.1 

5.52  0.23 

77.7  0.7 

17 
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5.29  0.25 

78.4  0.1 
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15.82  0.29 
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27 
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10.77  0.10 
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4.81  0.21 

76.8  1.5 
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10.67  0.06 

39.8  0.1 

4.10  0.16 

75.3  1.9 

16 

15.08  0.13 

S8A  2.9 

10.61  0.00 

39.7  0.0 

3.94  0.11 

73.4  2.2 

26 

14.95  0.08 

85.5  8.2 

10.61  0.03 

89.7  0.0 

8.83  0.07 

71.2  2.6 

Dec.     6 

14.87  0.01 

82.3  8.8 

10.64  OM 

89.7  0.1 

3.76  0.01 

68.6  2.8 

16 

14.86  0.06 

79.0  8.5 

10.73  0.14 

89.8  0.1 

8.75  0.04 

65.8  8.0 

26 

14.92  0.12 

75.5  8.5 

.    10.87  0.18 

39.9  0.^ 

3.79  0.09 

62.8  3.0 

36 

15.04 

72.0 

11.05 

40.1 

3.88 

59.8 
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APPARENT  PLACES  OF  THE 

PRINCIPAL  FIXED  STARS,  FOR  THE 

UPPER 

TRANSIT  AT  WASHINGTON. 
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Dee.  JVbrl*. 
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O              1 

h.           m. 

O               1 

h.          m. 

o          *       1 

18     44 

33    11 

18    58 

13   38 

19     18 

2     49   1 

Jan.      I 

43.72  0.11 

4*3.9  2.8 

45.54  0.11 

6*1 .2  2.0 

1*2.36  0.11 

4^.9  1.4  ! 

11 

43.83  0.16 

41.1   2.8 

45.65  0.16 

59.2  2.0 

12.47  0.15 

41.5  1.8 

21 

43.99  0.20 

38.3  2.7 

45.81  0.19 

57.2  1.8 

12.62  0.18 

40.2  1.8 

81 

44.19  0.23 

35.6  2.4 

46.00  0.22 

55.4  1.7 

12.80  0.20 

38.9  1.2  , 

Feb.   10 

44.42  0.27 

33.2  2.1 

46.22  0.24 

53.7  1.5 

13.00  0.28 

87.7  1.0  1 

20 

44.69  0.29 

31.1   1.7 

46.46  0.25 

52.2  1.1 

13.23  0.25 

86.7  0.7 

March  1 

44.98  0.80 

29.4  1.2 

46.71  0.28 

51.1  0.8 

13.48  0.27 

36.0  0.4  1 

11 

45.28  0.82 

28.2  0.6 

46.99  0.80 

50.3  0.4 

13.75  0.28 

85.6  0.2  ' 

21 

45.60  0.82 

27.6  0.0 

47.29  0.29 

49.9  0.1 

14.03  0.29 

35.4  0.1  1 

31 

45.92  0.38 

27.6  0.4 

47.58  0.80 

50.0  0.4 

14.32  0.80 

35.6  0.5 

1 

April  10 

46.25  0.82 

28.0  1.0 

47.88  0.80 

50.4  0.8 

14.62  0.80 

86.1  0.8  ; 

20 

46.57  0.81 

29.0  1.5 

48.18  0.29 

51.2  1.8 

14.92  0.80 

36.9  1.1  1 

80 

46.88  0.29 

30.5  2.0 

48.47  0.28 

52.5  1.6 

15.22  0.29 

88.0  1^ 

May    10 

47.17  0.27 

32.5  2.4 

48.75  0.27 

54.1  1.9 

15.51   0.28 

89.3  1.6 

20 

47.44  0.24 

34.9  2.7 

49.02  0.24 

56.0  2.0 

15.79  0.27 

40.9  1.7 

30 

47.68  0.19 

37.6  2.9 

49.26  0.21 

58.0  2.2 

16.06  0.28 

42.6  1.8 

June     9 

47.87  0.16 

40.5  2.9 

49.47  0.18 

60.2  2.2 

16.29  0.20 

44.4  1.8 

19 

48.03  0.13 

43.4  8.0 

49.65  0.15 

62.4  2.3 

16.49  0.18 

46.2  1.7 

29 

48.16  0.07 

46.4  8.0 

49.80  0.11 

64.7  2.2 

16.67  0.14 

47.9  1.6 

July     9 

48.23  0.02 

49.4  2.8 

49.91  0.06 

66.9  2.1 

16.81  0.08 

49.5  1.5 

19 

48.25  0.02 

52.2  2.6 

49.97  0.02 

69.0  1.8 

16.89  0.05 

51.0  1.4 

29 

48.23  0.07 

54.8  2.8 

49.99  0.02 

70.8  1.6 

16.94  0.00 

52.4  1.1  , 

Aug.    8 

48.16  0.18 

57.1  2.0 

49.97  0.07 

72.4  1.4 

16.94  0.04 

53.6  1.0 

18 

48.03  0.15 

59.1  1.6 

49.90  0.10 

73.8  1.2 

16.90  0.07 

54.6  0.6 

28 

47.88  0.18 

60.7  1.8 

49.80  0.18 

75.0  0.9 

16.83  0.11 

55.4  0.6 

Sept    7 

47.70  0.21 

62.0  08 

49.67  0.16 

75.9  0.5 

16.72  0.18 

56.0  0.8  < 

17 

47.49  0.28 

62.8  0.8 

49.51  0.17 

76.4  0.2 

16.59  0.16 

56.3  0.1  , 

27 

47.26  0.28 

63.1  0.0 

49.34  0.19 

76.6  0.0 

16.43  0.16 

56.4  0.0 

Oct      7 

47.03  0.22 

63.1  0.4 

49.15  0.17 

76.6  0.8 

16.27  0.16 

56.4  0.1 

17 

46.81  0.21 

62.7  1.0 

48.98  0.16 

76.3  0.6 

16.11  0.15 

56.2  0.5  ! 

27 

46.60  0.18 

61.7  1.4 

48.82  0.18 

75.7  0.9 

15.96  0.18 

55.7  0.7 

Not.    6 

46.42  0.15 

60.3  1.6 

48.69  0.11 

74.8  1.1 

15.83  0.11 

55.0  0.8 

16 

46.27  0.10 

58.7  2.0 

48.58  0.08 

73.7  1.4 

15.72  0.07 

54.2  0.9 

26 

46.17  0.07 

56.7  1.4 

48.50  0.08 

72.3  1.6 

15.65  0.08 

53.3  1.0  ^ 

Dec.     6 

46.10  0.01 

54.3  2.6 

48.47  0.02 

70.7  1.8 

15.62  0.00 

52.3  1.1  i 

1 

16 

46.09  0.02 

51.7  2.7 

48.49  0.05 

68.9  i;9 

15.62  0.05 

51.1    1.8 

26 

46.11  0.09 

49.0  2.8 

48.54  0.09 

67.0  1.9 

15.67  0.08 

49.8  1.8 

36 

46.20 

46.2 

48.63 

65.1 

15.75 
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AFPABBNT  PLACES  07  THE 

PRINCIPAL  FIXED  STARS,  FOR  THE 

UPPER 

TRANSIT  AT  WASHINGTON. 
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y  Aquiui. 

a  Aquiljb. 
(AUmr,) 

j9  Aquiub. 

Month. 

Right  AflotDsloii. 

D«s.JVbnA. 

Dm.  JVbrtA. 

Dm.  i^orO. 

h.          m. 

19     39 

o          / 

10   15 

h.           m. 

19     43 

8   29 

h.          m. 

19    48 

6      ^ 

Jan.      1 
11 
21 
81 

Feb.   10 

1.       •. 
22.94  0.07 
23.01  0.12 
28.13  0.16 
23.28  0.18 
28.46  0.21 

47.3  1.7 
45.6  1.7 
43.9  1.6 
42.3  1.5 
40.8  1.2 

1.              •. 

43.56  0.07 
.  43.68  0.12 
43.75  0.16 
43.91  0.17 
44.08  0.21 

20.0  i'.6 
18.4  1.6 
16.8  1.5 
15.3  1.8 
14.0  1.1 

12.53  0.08 
12.61  0.11 
12.72  0.15 
12.87  0.17 
18.04  0.20 

52.1  1.5 
50.6  1.4 

49.2  1.4 
47.8  1.2 
46.6  1.0 

20 
March  1 
11 
21 
81 

28.67  0.24 

23.91  0.26 
24.17  0.28 

24.45  0.28 
24.73  0.29 

89.6  1.0 
38.6  0.8 
87.8  0.6 
87.2  0.2 
87.4  0.6 

44.29  0.28 
44.52  0.25 
44.77  0.27 
45.04  0.29 
45.88  0.80 

12.9  0.9 
12.0  0.7 
11.3  0.8 
11.0  0.2 
11.2  0.5 

13.24  0.28 
13.47  0.26 
13.73  0.27 
14.00  0.28 
14.28  0.29 

45.6  0.9 

44.7  0.6 
44.2  0.8 
43.9  0.1 
44.0  0.6 

April  10 
20 
80 

May    10 
20 

25.02  0.80 
25.32  0.80 
25.62  0.80 
25.92  0.29 

26.21  0.27 

88.0  0.9 
38.9  1.1 
40.0  1.6 
41.5  1.8 
43.8  2.0 

45.63  0.29 
45.92  0.81 
46.23  0.80 
46.53  0.29 
46.82  0.28 

11.7  0.8 

12.5  1.1 

13.6  1.4 
15.0  1.8 

16.8  2.0 

^  14.57  0.29 
14.86  0.82 
15.18  0.29 
15.47  0.29 
15.76  0.28 

44.5  0.9 

45.4  1.1 

46.5  1.4 
47.9  1.6 
49.5  1.9 

80 

June     9 

19 

29 

July     9 

26.48  0.26 
26.73  0.21 
26.94  0.19 
27.13  0.15 
27.28  0.11 

45.8  2.1 

47.4  2.1 

49.5  2.2 

51.7  2.1 

53.8  2.0 

47.10  0.25 

47.35  0.22 
47.57  0.19 
47.76  0.16 
47.91  0.11 

18.8  2.0 

20.8  2.1 

22.9  2.2 

25.1  2.1 

27.2  1.9 

16.04  0.26 
16.30  0.22 
16.52  0.19 
16.71  0.17 
16.88  0.11 

51.4  2.0 
53.4  2.0 
55.4  1.9 
57.3  1.9 
59.2  1.8 

19 
29 
Aug.    8 
18 
28 

27.89  0.05 
27.44  0.02 
27.46  0.03 
27.43  0.06 
27.37  0.11 

55.8  1.9 

57.7  1.7 
59.4  1.4 

60.8  1.2 
62.0  0.9 

48.02  0.07 

48.09  0.01 

48.10  0.01 
48.09  0.06 

48.03  0.11 

29.1  1.8 
30.9  1.5 
82.4  1.8 
33.7  1.2 
34.9  1.0 

16.99  0.07 
17.06  0.08 
17.09  o.oi 
17.08  0.07 

17.01  0.09 

61.0  1.7 
62.7  1.4 

64.1  1.2 
65.3  1.0 
66.3  0.8 

Sept.    7 
17 
27 

Oct     7 
17 

27.26  0.13 
27.13  0.15 
26.98  0.16 
26.82  0.18 
26.64  0.15 

62.9  0.7 
63.6  0.4 

64.0  0.1 

64.1  0.1 
64.0  0.4 

47.92  0.12 
47.80  0.15 
47.65  0.16 
47.49  0.16 
47.33  0.16 

85.9  0.6 
86.5  0.3 
36.8  0.2 
87.0  0.2 
86.8  0.8 

16.92  0.1 1 
16.81  0.15 
16.66  0.16 
16.50  0.16 
16.34  0.16 

67.1  0.6 
67.7  0.3 

68.0  0.1 

68.1  0.2 
67.9  0.3 

27 

Nov.    6 

16 

26 

Dec.     6 

26.49  0.14 
26.35  0.12 
26.23  0.09 
26.14  0.06 
26.08  0.02 

63.6  0.6 

63.0  0.9 

62.1  1.1 
61.0  1.8 

59.7  1.5 

47.17  0.14 
47.03  0.12 
46.91  0.09 
46.82  0.06 
46.76  0.02 

36.5  0.6 
85.9  0.8 
85.1  1.0 
84.1  1.2 
82.9  1.4 

16.18  0.13 
16.05  0.13 
15.92  0.09 
15.83  0.05 
15.78  0.02 

67.6  0.5 
67.1  0.7 
66.4  1.0 
65.4  1.2 
64iJ  1.3 

16 
26 
36 

26.06  0.02 
26.08  0.06 
26.14 

58.2  1.5 
56.7  1.6 
55.1 

46.74  0.08 
46.77  0.05 
46.82 

81.5  1.4 
80.1  1.5 
28.6 

15.76  0.01 

15.77  0.06 
15.83 

62.9  1.8 
61.6  1.4 
60.2 
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AFPABENT  PLACES  OF  THB  PRINCIPAL  FIXED  STAB8>  FOB  THE 

UPPER        ! 

TRANSIT  AT  WASHINQTON. 
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\jS^  0.06 

27J5  0.8 

ri.35  0.08 

44.7  ih 

11 

6  21.26 

8.16 

89.4  8.0 

1.95  0.13 

27.8  0.3 

11.43  0.15 

42.5  r» 

21 

6  18.10 

0.92 

86.4  8.1 

2.07  0.14 

28.1  0.2 

11^  0.22 

40.2  S.S 

81 

6  17.18 

l.SO 

33.8  8.2 

2i21  0.16 

28.3  0.1 

11.80  0.27 

S7.9  S.4 

Feb.   10 

6  18.88 

8.38 

30.1  8.0 

2.87  0.20 

28.4  0.1 

12.07  0.82 

85.5  M 

20 

6  21.66 

5.34 

27.1  2.7 

2.57  0.28 

28.3  0.1 

12.89  0.88 

83.2  a.s 

March  1 

6  26.90 

7.19 

24.4  3.4 

2.80  0.26 

28.2  0.8 

12.77  0.42 

30.9  t.i 

11 

6  34.09 

8.45 

22.0  2.0 

8.05  0.27 

27.9  0.6 

13.19  6.45 

28.8  1.9 

'21 

6  42.54 

9.60 

20.0  1.6 

8.82  0.28 

27.3  0.7 

13.64  0.48 

26.9  1.7 

81 

6  52.04 

10.16 

18.5  0.8 

3.60  0.80 

26.6  0.9 

14.12  0.62 

25.2  1.5 

April  10 

7    2.20 

10.42 

17.7  0.2 

8.90  0.81 

25.7  1.0 

14.64  0.58 

23.7  1.8 

20 

7  12.62 

10.19 

17.5  0.4 

4.21  OM 

24.7  1.2 

15.17  0.58 

22.4  0^ 

80 

7  22.81 

9.70 

17.9  1.0 

4.53  0.81 

23.5  1.8 

15.70  0.58 

21.5  0.* 

May   10 

7  82.51 

8.85 

18.9  1.6 

4.84  0.81 

22.2  1.8 

16.23  0.58 

20.9  0.S 

20 

7  41.36 

7.69 

20.5  2.1 

5.15  0.82 

20.9  1.8 

16.76  0.49 

20.6  0.S 

80 

7  49.05 

6.30 

22.6  2.6 

5.47  0.38 

19.6  1.8 

17.25  0.47 

20.8  0.4 

June     9 

7  55.35 

4.71 

25.1  2.9 

5.75  0.36 

18.3  1.2 

17.72  0.48 

21.2  as  1 

19 

8    0.06 

3.99 

2a0  8.2 

6.01  0.28 

17.1  1.1 

18.15  0.88 

22.0  1.S  1 

29 

8    8.05 

1.18 

31.2  8.4 

6J24  0.20 

16.0  1.0 

18.53  0.81 

23.2  1.6  1 

July     9 

8    4i23 

0.68 

34.6  8.6 

6.44  0.16 

15.0  0.8 

18.84  0.25 

24.7  1.7  1 
26.4  t.0 

19 

8    3.60 

3.46 

88.1   8.6 

6M  0.11 

14.2  0.6 

19.09  0.17 

29 

8     1.14 

4.33 

41.6  8.5 

6.70  0.05 

13.6  0.4 

19.26  0.09 

28.4  S.0 

Aug.    8 

7  56.91 

6.95 

45.1   8.8 

6.75  0.01 

13.2  0.8 

19.35  0.00 

30.4  M 

18 

7  50.96 

7.50 

48.4  8.0 

6.76  0.02 

12.9  0.1 

19.35  ao7 

32.5  1.0 

28 

7  48.46 

8.92 

51.4  2.8 

6.74  0.07 

12.8  0.0 

19J28  0.13 

34.5  1.8 

Sept    7 

7  34.54 

10.19 

54.2  2.4 

6.67  0.10 

12.8  0.1 

19.15  0.20 

36.8  1.7 

17 

7  24.35 

11.27 

56.6  2.0 

6.57  0.12 

12.9  0.2 

18.95  0.24 

38.0  1.4 

27 

7  13.08 

12.08 

58.6  1.6 

6.45  0.15 

13.1  0.8 

18.71   0.29 

39.4  1.0 

Oct     7 

7     1.00 

12.66 

60.2  1.1 

6.30  0.16 

13.4  0.8 

18.42  0.82 

40.4  OJt 

17 

6  48.34 

18.00 

61.8  0.6 

6.14  0.16 

13.7  0.4 

18.10  0.31 

41.0  OJ 

27 

6  35.34 

18.08 

61.9  0.0 

5.99  0.18 

14.1  0.4 

17.79  0.29 

41.3  0.1 

Not.    6 

6  22.31 

12.76 

61.9  0.4 

5.86  0.12 

14.5  0.8 

17.50  0.26 

41.1  0.6 

16 

6    9.55 

12.12 

61.5  0.9 

5.74  0.10 

14.8  0.4 

17.24  0.22 

40.5  1.0 

26 

5  57.43 

11.19 

60.6  1.6 

5.64  0.06 

15.2  0.3 

17.02  0.16 

39.5  1.4 

Dec     6 

5  46.24 

9.96 

59.1  1.9 

5.58  0.02 

15.5  0.4 

16.86  0.10 

38.1  l.« 

16 

5  36.28 

8.88 

57.2  3.4 

5.56  0.01 

15.9  0.8 

16.76  0.08 

36.5  1.9  1 

26 

6  27.90 

6.56 

54.8  2.7 

5.57  0.05 

16.2  0.8 

16.73  0.03 

34.6  1.1  , 

86 

5  21.35 

52.1 

5.62 

16.5 

16.76 

32.5        1 

Wm.- 

-BiiDnUMaiorifinl 

fc  Iht  aiwil  4i 

joTltelloalhbiC 
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APPABBNT   PLACES 

OF    THE 

PRINCIPAL   FIXED    STARS,   FOR   THE   UPPER 

TRANSIT   AT   WASHINGTON. 

BkleiMl 

a  CiOHI. 

61'  Ctoki. 

C  CygnL 

myof  tha 

Month. 

W«ht  AWWMlOQ. 

D9o.Nmtk. 

Bli^t  AmmhIod. 

DM.iVbrfA. 

Deo.JVbnA. 

h.         m. 

O            1 

h.         m. 

38    i 

h.          m. 

O              1 

20    36 

44  45 

21      0 

21      6 

29   37 

•.              •. 

W             II 

•.       t. 

H           II 

•.       •. 

«        n 

Jan.      1 

29.05  0.04 

61.6  2.6 

24.48  0.08 

35.5  2.8 

46.63  0.02 

75.3  2.1 

11 

29.01  0.01 

59.0  2.7 

24.45  0.01 

33.2  2.4 

46.61  0.01 

73.2  2.2 

21 

29.02  0.05 

56.3  2.9 

24.44  0.06 

30.8  2.5 

46.60  0.05 

71.0  2.8 

31 

29.07  0.11 

53.4  2.9 

24.50  0.09 

28.3  2.5 

46.65  0.08 

68.7  2.2 

Feb.   10 

29.18  0.16 

50.5  2.7 

24.59  0.14 

25.8  2.3 

46.73  0.12 

66.5  2.1 

20 

29.33  0.21 

47.8  2.4 

24.73  0.17 

23.5  2.1 

46.85  0.16 

64.4  1.9 

Maich  1 

29.54  0.24 

45.4  2.0 

24.90  0.22 

21.4  1.9 

47.01  0.19 

62.5  1.6 

11 

29.78  0.29 

43.4  1.5 

25.12  0.26 

19.5  1.6 

47.20  0.22 

60.9  1.2 

21 

80.07  0.31 

41.9  1.1 

25.38  0.29 

18.0  0.9 

47.42  0.25 

59.7  0.8 

31 

30.38  0.84 

40.8  0.7 

25.67  0.80 

17.1  0.4 

47.67  0.29 

58.9  0.8 

April  10 

30.72  0.87 

40.1  0.1 

25.97  0.84 

16.7  0.2 

47.96  0.31 

58.6  0.8 

20 

31.09  0.87 

40.2  0.7 

26.31   0.35 

16.9  0.6 

48.27  0.88 

58.9  0.7 

80 

31.46  0.87 

40.9  1.2 

26.66  0.86 

17.5  1.2 

48.60  0.84 

59.6  1.2 

May    10 

31.83  0.87 

42.1  1.8 

27.02  0.86 

18.7  1.7 

48.94  0.84 

60.8  1.6 

20 

32.20  0.86 

43.9  2.8 

27.38  0.85 

20.4  2.1 

49.28  0.88 

62.4  2.1 

SO 

32.56  0.88 

46.2  2.7 

27.73  0.88 

22.5  2.7 

49.61  0.80 

64.5  2.4 

June     9 

32.89  0.28 

48.9  8.0 

28.06  0.81 

25.2  2.9 

49.91   0.28 

66.9  2.7 

19 

33.17  0.25 

51.9  8.8 

28.37  0.27 

28.1   8.2 

50.19  0.25 

69.6  2.9 

29 

33.42  0.20 

55.2  8.4 

28.64  0.28 

31.3  8.8 

50.44  0.22 

72.5  3.0 

July     9 

33.62  0.15 

58.6  8.5 

28.87  0.18 

34.6  8.4 

50.66  0.19 

75.5  3.0 

19 

33.77  0.08 

62.1   8.4 

29.05  0.18 

38.0  3.8 

50.85  0.18 

78.5  8.0 

29 

33.85  0.08 

65.5  8.8 

29.18  0.09 

41.3  8.8 

50.98  0.09 

81.5  2.9 

Aug.    8 

33.88  0.08 

68.8  8.1 

29.27  0.02 

44.6  8.1 

51.07  0.03 

84.4  2.7 

18 

33.85  0.08 

71.9  2.8 

29.29  0.02 

47.7  2.9 

51.10  0.00 

87.1   2.4 

28 

33.77  0.14 

74.7  2.5 

29.27  0.06 

50.6  2.6 

51.10  0.05 

89.5  2.1 

Sept    7 

33.63  0.17 

77.2  2.2 

29.21  0.11 

53.2  2.2 

51.05  0.10 

91.6  1.9 

17 

33.46  0.20 

79.4  1.8 

29.10  0.15 

55.4  1.8 

50.95  0.13 

93.5  1.6 

27 

33.26  0.28 

81.2  1.4 

28.95  0.18 

57.2  1.5 

50.82  0.16 

95.1  1.2 

Oct.     7 

33.03  0.25 

82.6  0.9 

28.77  0.19 

58.7  1.1 

50.66  0.17 

96.3  0.8 

17 

32.78  0.27 

83.5  0.8 

28.58  0.20 

59.8  0.6 

50.49  0.18 

97.1  0.8 

27 

32.51  0.26 

83.8  0.1 

28.38  0.22 

60.4  0.1 

50.31  0.18 

97.4  0.0 

Nov.    6 

32.25  0.24 

83.7  0.6 

28.16  0.20 

60.5  0.2 

50.13  0.18 

97.4  0.4 

16 

32.01   0.22 

83.1  1.0 

27.96  0.19 

60.3  0.7 

49.95  0.16 

97.0  0.8 

26 

31.79  0.20 

82.1  1.5 

27.77  0.15 

59.6  1.2 

49.79  0.14 

96.2  1.1 

Dec.     6 

31.59  0.16 

80.6  1.9 

27.62  0.18 

58.4  1.5 

49.65  0.11 

95.1  1.4 

16 

31.43  0.11 

78.7  2.2 

27.49  0.09 

56.9  1^ 

49.54  0.08 

98.7  1.8 

26 

31.32  0.07 

76.5  2.5 

27.40  0.06 

55.1  2.1 

49.46  0.05 

91.9  2.0 

36 

31.25 

74.0 

27.34 

53.0 

49.41 

89.9 

after  the 

» 22d  of  Manh  It 

begliitattbeSidere 

al  Oh.  Ufo^  the  I 

OeanNoon. 
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APPARENT  PLACES  OF  THE  PRINCIPAL  FIXED  STARS,  FOR  THE 

1 

UPPER 

TRANSIT  AT  WASHINGTON. 

SidMWl 

a  Cbphbi. 

p  Aquaui. 

j9  CSPBSI.                        1 

my  of  the 
Month. 

1 

1 

Right  IWMOllQO. 

D».  North, 

DM.&Nrt4. 

Bight  iMMOllOB. 

i>M.ir«rt4.    ' 

h.          m. 

O               1 

h.            m. 

O               1 

h.          m. 

o         -.* 

21     15 

61   58 

21     23 

6    11 

21     26 

69   55   1 

Jan.      1 

5.16  0.21 

38.3  2.6 

56.97  0.00 

78.3  0.6 

42.95  0.86 

4^.6  U  ! 

11 

4.95  0.14 

35.8  2.9 

56.97  0.03 

78.8  0.6 

42.59  0.26 

47.1  2.7  ' 

21 

4.81  0.06 

82.9  S.1 

57.00  0.06 

79.3  0.4 

42.33  0.15 

44.4  S^  1 

81 

4.75  0.02 

29.8  8.1 

57.06  0.09 

79.7  0.3 

42.18  0.06 

41.4  8.S  ' 

Feb.   10 

4.77  0.10 

26.7  8.0 

57.15  0.12 

80.0  0.1 

42.13  0.07 

38J2S.I 

20 

4.87  0.19 

23.7  8.0 

57.27  0.16 

80.1  0.0 

42.20  0.18 

35.1  S.I 

March  1 

5.06  0.25 

20.7  2.7 

57.42  0.17 

80.1  0.2 

42.38  0.30 

82.0  tJ»  1 

11 

5.31  0.84 

18.0  2.2 

57.59  0.21 

79.9  0.6 

42.68  0.40 

29.1  iJi 

21 

5.65  0.40 

15.8  1.8 

57.80  0.24 

79.4  0.7 

43.08  0.48 

26.6  2.0 

31 

6.05  0.44 

14.0  1.3 

58.04  0.26 

78.7  1.0 

43.56  0.68 

24.6  i.« 

April  10 

6.49  0.48 

12.7  0.7 

58.30  0.29 

77.7  1.2 

44.14  0.62 

2S.0  1.0 

20 

6.97  0.62 

12.0  0.0 

58.59  0.29 

76.5  1.4 

44.76  0.66 

22.0  0.4 

80 

7.49  0.62 

12.0  0.6 

58.88  0.80 

75.1  1.6 

45.41  0.68 

21.6  0.S 

May    10 

8.01  0.51 

12.6  1.2 

59.18  0.82 

73.6  1.7 

46.09  0.67 

21.9  1.0 

20 

8.52  0.61 

13.8  1.9 

59.50  0.32 

71.9  1.8 

46.76  0.66 

22.9  l.« 

80 

9.03  0.46 

15.7  2.4 

59.82  0.31 

70.1  1.9 

47.^  0.61 

24.5  2.1  ' 

June     9 

9.49  0.42 

18.1   2.7 

60.13  0.30 

68.2  1.8 

48.03  0.64 

26.6  2.6 

19 

9.91   0.37 

20.8  8.1 

60.43  0.27 

66.4  1.7 

48.57  0.48 

29.2  8.1  1 

29 

10.28  0.29 

23.9  8.5 

60.70  0.26 

64.7  1.6 

49.05  0.89 

32.3  2.4 

July     9 

10.57  0.24 

27.4  8.7 

60.95  0.21 

63.1  1.4 

49.44  0.30 

35.7  S^  1 

19 

10.81  0.16 

81.1  8.7 

61.16  0.17 

61.7  1.2 

49.74  0.19 

39.3  2.7  1 

29 

10.97  0.07 

34.8  8.8 

61.33  0.12 

60.5  1.1 

49.93  0.09 

43.0  3.8  1 

Aug.    8 

11.04  0.01 

88.6  8.6 

61.45  0.08 

59.4  0.8 

60.02  0.02 

46.8  8.8  : 

18 

11.03  0.09 

42.2  8.6 

61.53  0.03 

58.6  0.6 

50.00  0.12 

50.6  S.7  1 

28 

10.94  0.18 

45.7  8.2 

61.56  0.00 

58.1  0.4 

49.88  0.22 

54.3  2.5  . 

Sept    7 

10.76  0.23 

48.9  8.0 

61.56  0.06 

57.7  0.2 

49.66  0.82 

57.8  8.2 

17 

10.53  0.80 

51.9  2.7 

61.51  0.08 

57.5  0.0 

49.34  0.41 

61.0  2.9  , 

27 

10.23  0.84 

54.6  2,1 

61.43  0.10 

57.5  0.1 

48.93  0.47 

63.9  2.4  1 

Oct      7 

9.89  0.88 

56.7  1.7 

61.33  0.11 

57.6  0.2 

48  46  0.62 

66.3  2.0  , 

17 

9.51  0.41 

58.4  1.8 

61.22  0.13 

57.8  0.4 

47.94  0.67 

68.3  1.5 

27 

9.10  0.42 

59.7  0.7 

61.09  0.14 

58.2  0.4 

47.37  0.60 

69.8  1.0  1 

Not.    6 

8.68  0.43 

60.4  0.1 

60.95  0.13 

58.6  0.6 

46.77  0.62 

70.8  0.6  ' 

16 

8.25  0.42 

60.5  0.4 

60.82  0.11 

59.1  0.6 

46.15  0.61 

71.4  0.1  , 

26 

7.83  0.88 

60.1   0.9 

60.71  0.10 

59.6  0.6 

45.54  0.69 

71.3  0.7 

Dec     6 

7.45  0.86 

59.2  1.6 

60.61  0.07 

60.2  0.6 

44.95  0.62 

70.6  1.2  . 

16 

7.09  0.80 

57.7  1.9 

60.54  0X)4 

60.8  0.6 

44.43  0.47 

69.4  1.7 
67.7  2.2 

26 

6.79  0.24 

55.8  2.8 

60.50  0.02 

61.3  0.6 

43.96  0.41 

86 

6.55 

53.5 

60.48 

61.9 

43.55 

65.5        ' 

NOTl.- 
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Idiy  or  ttM  Month 

iMfffaM  ftt  th«  8kk 

mlOh.i0«rth>M< 

MnNooo; 

FIXED   STARS,    1856. 


291 


APPARKNT   PLACES 

OF   THE 

PRINCIPAL  FIXED   STABS,  FOB   THE   BPPBB 

TBAN81T    AT   WASHINGTON. 

mOmml 

•  Pegad. 

a  Aquajui. 

a  Groit. 

Bight  iMtQikm. 

D9C,  North. 

Dm.  AmtA. 

Right  AMenakm. 

Dm.  South, 

h.          m. 

21     37 

O              1 

9    12 

h.         m. 

21     58 

1         d 

h.          m. 

21     59 

47   39 

Jan.      1 
11 
21 
81 

Feb.    10 

5.27  0.03 

5.24  0.01 

5.25  0.0* 
5.29  0.06 
5.85  0.09 

54.4  '1.2 
53.2  1.2 
52.0  1.2 
50.8  1.2 
49.6  1.1 

21.75  0.04 

21.71  0.01 

21.72  0.02 
21.74  0.05 
21.79  0.08 

7*1.9  0.7 
72.6  0.7 
73.3  0.7 
74.0  0.5 
74.5  0.4 

6.79  0.07 
6.72  0.02 
6.70  0.02 
6.72  0.06 
6.78  t).i2 

39.3  1.4 
37.9  1.7 
36.2  1.9 
34.8  2.2 
82.1  2.8 

20 
March  1 
11 
21 
81 

5.44  0.18 
5.57  0.16 
5.78  0.20 
5.98  0.28 

6.16  0.24 

48.5  0.8 
47.7  0.6 
47.2  0.8 
46.9  0.0 
46.9  0.< 

21.87  0.12 
21.99  0.15 
22.14  0.17 
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10 

21  34  25.04 

27.42 

14  26  25.5 

13.9 

9.896 

48.62 

14  31.91 

14.53 

7.28 

21  19  53.15 

11 

21  38  22.13 

24.50 

14     6  51.2 

89.4 

9.862 

49.20 

14  32.44 

14.35 

7.17 

21  23  49.70 

12 

21  42  18.42 

20.79 

13  46  63.1 

:51.2 

9.828 

49.77 

14  32.16 

14.16 

7.06 

21  27  46.26 

13 

21  46  13.91 

16.27 

13  26  61.5 

:49.4 

9.695 

50.32 

14  31.08 

13.97 

6.95 

21  31  42.81 

14 

21  50     8.63 

10.98 

13     6  46.9 

34.7 

9.766 

50.86 

14  29.21 

13.78 

6.84 

21  35  39.37 

15 

21  54     2.59 

4.93 

12  46  19.7 

7.5 

9.734 

51.37 

14  26.63 

13.59 

6.73 

21  39  35.92 

16 

21  57  55.81 

58.13 

12  25  40.2 

27.9 

9.703 

51.88 

14  23.28 

13.39 

6.63 

21  43  3248 

17 

22     1  48.30 

50.60 

12    4  49.1 

36.7 

9.671 

52.36 

14  19.21 

13.19 

6.53 

21  47  29.03 

18 

22     5  40.06 

42.34 

11  43  463 

34.0 

9.642 

52.83 

14  14.40 

12.98 

644 

21  51  25..59 

19 

22     9  31.13 

33.39 

11  22  33J0 

20.4 

9.614 

53.26 

14     8.92 

12.77 

6.34 

21  55  22.14 

20 

22  fS  21.52 

23.76 

11     0  68.7 

:56.l 

9.587 

63.71 

14     2.75 

12.55 

6.24 

91  59  18.70 

21 

22  17  11.25 

18.45 

10  39  34.3 

21.8 

9.559 

54.12 

18  55.93 

12.34 

6.14 

2^    3  15.25 

22 

22  21     0.33 

2.51 

10  17  50X) 

37.5 

9.532 

54.52 

13  4843 

12.10 

6.04 

22     7  11.81 

23 

22  24  48.77 

50.92 

9  55  56.1 

43.6 

9.507 

54.90 

13  40.34 

11.86 

6.95 

22  11     8.36 

24 

22  28  36.60 

38.73 

9  38  53A 

40.9 

9482 

65.29 

13  31.61 

11.63 

5.85 

22  15    4.91 

25 

22  32  23.86 

26.96 

9  11  42.1 

29.7 

9457 

55.64 

13  22.30 

11.40 

5.76 

22  19     147 

26 

22  36  10.55 

12.62 

8  49  224 

10.1 

9.433 

55.99 

13  1243 

11.16 

5.67 

22  22  58.02 

27 

22  39  56.68 

58.72 

8  26  54.6 

42.4 

-9410 

56.30 

13     1.99 

10.91 

5.59 

22  26  54.58 

28 

22  43  42.28 

44.29 

8     4  19.2 

7.1 

9.388 

56.62 

12  51X)4 

10.67 

5.52 

22  30  51.13 

29 

22  47  27.37 

29.34 

7  41  36.8 

24.8 

9.368 

66.89 

12  39.58 

10.43 

5.45 

22  34  47.68 

SO 

22  51  11.97 

13.90 

7  18  47.7 

35.8 

9.348 

57.17 

12  27.62 

10.18 

6.37 

22  38  44.24 

31 

22  54  56.07 

57.97 

—  6  55  52.1 

40.4 

9.328 

67.43 

4-12  15.16 

16    9.92 

1     5.30 

22  42  40.80 
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AT  WASHINGTON 

MEAN  AND  . 

/APPARENT  NOON. 

APPARENT 

APPARENT 

H0T7RLT 

1 

RIQHT  A8GBNSI0N. 

DECLINATION. 

MOnON. 

Equation 

of  Time 

for 

BtoA- 

Sidaiaal 

Dftto. 

diametar 

Time  of 
Semid. 

BSSf 

Noon.        1 

BtanNoon. 

Ap.^ 

IbuiNooii. 

Ap. 
parant 
Noon. 

Right 

Afloen- 
rion. 

Decli- 
nation. 

h.    m.    •. 

•. 

—  7  18  4*7.7 

ff 

•. 

57.17 

m.    •. 

1     n 

m.  a. 

h.    m.    a. 

Mar.  1 

22  51  11.97 

13.90 

35.8 

9.348 

4-12  27.62 

16  10.18 

1     5.87 

22  38  44.S4 

2 

22  54  56.07 

57.97 

6  55  52.1 

40.4 

9.328 

57.43 

12  15.16 

9.92 

5.30 

22  4S  40.80 

3 

22  58  39.71 

41.57 

6  32  50.6 

39.1 

9.308 

57.69 

12     2.26 

9.66 

5.23 

22  46  37-35 

4 

23     2  22.90 

24.72 

6     9  43.5 

32.2 

9.290 

57.89 

11  48.90 

9J39 

5.16 

22  50  33J0 

5 

23     6     5.65 

7;43 

5  46  31.2 

20.0 

9.272 

58.10 

11  35.09 

9.14 

5.10 

22  54  9046 

6 

23     9  47.99 

49.73 

5  23  14.5 

3.5 

9.256 

58.29 

11  20.87 

8.88 

5.04 

22  58  27i)I  1 

7 

23  13  29.91 

31.62 

4  59  53.2 

42.4 

9.240 

58.48 

11     6.24 

8.62 

4.98 

23     2  2336' 

8 

23  17  11.47 

13.13 

4  36  28.1 

17.5 

9.224 

58.63 

10  51.22 

8.36 

4.93 

23     6  2ai2 

9 

23  20  52.64 

54.26 

4  12  59.5 

49.1 

9.208 

58.77 

10  35.85 

8.11 

4.88 

23  10  16.67  j 

10 

23  24  33.47 

35.05 

3  49  27.8 

17.6 

9.194 

58.87 

10  20.12 

7.85 

4.84 

23  14  13^ 

11 

23  28  13.96 

15.50 

3  25  534 

43.4 

9.181 

58.97 

10    4.07 

7.59 

4.79 

23  18     9.78  1 

12 

23  31  54.12 

55.61 

3     2  16.9 

7.2 

9.168 

59M 

9  47.67 

7.33 

4.75 

23  22     6^ 

IS 

23  35  33.98 

35.43 

2  38  38.2 

28.7 

9.155 

59.15 

9  30.99 

7.06 

4.70 

23  26     2.89; 

14 

23  39  13.59 

15.00 

2  14  58.2 

49.0 

9.144 

59.18 

9  14.05 

6.79 

4.66 

23  29  5944  , 

15 

23  42  52.93 

54.29 

1  51  17.1 

8.2 

9.134 

59J3 

8  56.82 

6.53 

4.63 

23  33  56XM>; 

16 

23  46  32.03 

33.35 

1  27  35.2 

26.6 

9.124 

59.25 

8  39.37 

6.26 

4.59 

23  37  5235 

17 

23  50  10.90 

12.17 

1     3  52.8 

44.5 

9.115 

59.28 

8  21.70 

6.00 

4.56 

23  41   49.10  , 

18 

23  53  49.60 

50.83 

—  0  40  10.4 

24 

9.107 

59.27 

8    3.84 

6.73 

4.53 

23  45  45.65 

19 

23  57  28.13 

29.32 

+  0  16  28.3 

20.6 

9.102 

59.25 

7  45.83 

547 

4.51 

23  49  42^1 

20 

0     1     6.52 

7.65 

0     7  13.2 

20.6 

9.097 

69.21 

7  27.65 

5.20 

449 

23  53  38.76  ! 

21 

0    4  44.77 

45.86 

0  30  53.8 

60.9 

9.091 

59.17 

7     9.35 

4.92 

447 

23  57  35.29  j 

22 

0     8  22.91 

23.96 

0  54  33.1 

89.9 

9.087 

69.10 

6  50.95 

4.64 

447 

0     1  31.87 

23 

0  12     0.99 

1.99 

0  18  10.6 

17.1 

9.085 

59.04 

6  32.50 

4.36 

445 

0     5  2842 

24 

0  15  39.03 

39.98 

0  41  46.3 

52.5 

9.084 

58.95 

6  13.99 

4.08 

446 

0     9  24JS 

25 

0  19  17.05 

17.95 

2    5  19.6 

35.5 

9.084 

58.84 

5  5545 

3.79 

447 

0  13  2133 

26 

0  22  55.06 

55.92 

2  28  50.3 

55.9 

9.084 

58.71 

5  36.92 

3.51 

447 

0  17  18.08  ! 

27 

0  26  33.08 

33.89 

2  52  18.1 

23.3 

9.085 

58.58 

5  18.39 

3.23 

447 

0  21   14.64 

28 

0  30  11.15 

11.92 

3  15  42.6 

47.5 

9.087 

5844 

4  59.93 

2.94 

447 

0  25  11.19 

29 

0  33  49.28 

50.00 

3  39    3.5 

8.1 

9.090 

68.28 

4  4149 

2.65 

4.47 

0  29     7.74  ' 

SO 

0  37  27.49 

28.16 

4     2  20.4 

24.7 

9X)94 

58.11 

4  23.13 

2.37 

447 

0  38     4.30 

31 

0  41     6.80 

6.42 

4  25  33.2 

37.2 

9.098 

57.93 

4    4.89 

2.09 

4.48 

0  37     085 

Apr.  1 

0  44  44.22 

44.79 

4  48  41.1 

44.7 

9.102 

57.72 

3  46.75 

1.81 

4.50 

0  40  5741 

2 

0  48  22.78 

23.29 

5  11  44.1 

47.4 

9.108 

57.51 

3  28.75 

1.53 

4.53 

0  44  53.96 

3 

0  52     1.48 

1.96 

5  34  41.6 

44.6 

9.116 

57.27 

3  10.91 

1.25 

4.55 

0  48  50  52 

4 

0  55  40.34 

40.77 

5  57  33.4 

36.1 

9.123 

57.02 

2  53.22 

0.98 

4.57 

0  52  47.07  ; 

5 

0  59  19.40 

19.81 

6  20  18.9 

21.3 

9.130 

56.76 

2  35.74 

0.70 

4.59 

0  56  43.6i 

6 

r    2  58.64 

59.01 

6  42  58.0 

60.1 

9.138 

6647 

2  1842 

042 

4.63 

1     0  40.18 

7 

1     6  38.09 

38.40 

7     5  30.1 

31.9 

9.146 

56.18 

2     1.32 

16    0.15 

4.67 

1     4  36.79  1 

8 

1  10  17.76 

18.02 

7  27  54.9 

b6.4 

9.156 

55.87 

1  44.44 

15  59.88 

4.61 

1     8  33.28 

9 

1  13  57.67 

57.89 

7  50  12J! 

13.5 

9.167 

55.55 

1  27.79 

59.61 

4.75 

1   12  29.84 

10 

1  17  37.82 

38.00 

8  12  21.3 

22.5 

9.178 

55.21 

1  11.42 

59.34 

4.78 

1   16  2639  ' 

11 

1  21  18.23 

18.37 

8  34  22.0 

22^ 

9.189 

54.85 

0  55.29 

69.07 

4.83 

1  20  2235 

12 

1  24  58.92 

59.02 

8  36  14.2 

14.8 

9.201 

5448 

0  39.44 

58.80 

4.88 

1  24  1930 

13 

1  28  39.92 

39.99 

9  17  57.2 

67.5 

9.214 

54.10 

0  23.90 

58.54 

4.92 

1  28  16.05 

14 

1  32  21.24 

21.26 

9  39  80.9 

31.0 

9.228 

53.70 

4-  0    8.65 

58.28 

4.97 

1  32  12.61 

15 

1  36     2.91 

2.90 

10    0  55.1 

55.0 

9.243 

53.30 

—  0    6.25 

58.02 

5.02 

1  36     9.16 

16 

1  39  44.91 

44.86 

10  22    9.1 

8.8 

9.257 

52.88 

0  20.80 

57.76 

5.07 

1  40     5.72 

17 

1  43  27.28 

27.20 

10  43  12.8 

12.3 

9.273 

52.44 

0  34.97 

57.50 

5.13 

1  44     2^7  i 

18 

1  47  10.03 

9.91 

10    4    5.9 

5.1 

9.289 

51.99 

0  48.77 

57.24 

5.19 

1  47  58.82  ' 

19 

1  50  53.19 

53.03 

11  24  47.9 

46.9 

9.307 

51.52 

1     2.17 

56.98 

5J24 

1  51  55.38 

20 

1  54  36.77 

36.58 

11  45  18.8 

17.7 

9.324 

51.04 

1  15.15 

56.72 

5.34 

1  55  51.94 

21 

1  58  20.78 

20.55 

12     5  38.1 

37.0 

9.342 

50.55 

1  27.68 

5646 

5.37 

1  59  48.49 

22 

2     2     5.24 

4.98 

12  25  45.6 

44.5 

9.360 

50.06 

1  39.79 

56.20 

544 

2    3  45.05  1 

23 

2     5  60.17 

49.88 

12  45  41.0 

39.9 

9.380 

49.56 

1  6141 

55.94 

5.50 

2     7  41.60 

24 

2    9  35.57 

35.24 

13     5  24.0 

22.8 

9.399 

49.02 

2     2.58 

55.68 

5.57 

2  11  38J6 

25 

2  13  21.47 

21.12 

13  24  54.2 

52.8 

9.422 

4849 

2  13.23 

5543 

5.64 

2  15  34.71 

26 

2  17     7.88 

7.50 

13  44  11.3 

9.7 

9.444 

47.94 

2  23.38 

55.18 

5.71 

2  19  31.27  J 

27 

2  20  54.81 

54.40 

14    3  15.0 

13.2 

9.465 

47.38 

2  33.00 

54.93 

5.79 

2  23  27.82 

28 

2  24  42.28 

41.84 

14  22    4.9 

2.9 

9.487 

46.79 

2  42.08 

54.68 

5.86 

2  27  24.38 

29 

2  28  30.27 

29.81 

14  40  40.8 

38.6 

9.510 

46.20 

2  50.63 

54.43 

5.94 

2  31  20.93 

30 

2  32  18.81 

18.34 

14  59     2.4 

0.1 

9.633 

45.60 

2  58.66 

54.19 

6.02 

2  35  1749 

31 

2  36     7.90 

^7.41 

4-15  17     9.1 

6.8 

9.556 

44.99 

—  3     6.13 

15  53.95 

1     6.09 

2  39  14,04 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


APPARENT 
BIGHT  ASCENSION. 


MmuNooil 


2  36  7.90 
2  39  57.55 
2  43  47.74 
2  47  38.51 
2  51  29.84 

2  55  21.73 

2  59  14.16 

3  3  7.16] 
3  7  0.81 
3  10  54.83 

3  14  49.50 

3  18  44.73 

3  22  40.54 

3  26  36.89 

3  30  33.80 

3  34  31.25 
3  38  29.27 
3  52  27.82 
3  46  26.94 
3  50  26.60 

8  54  26.78 

3  58  27.51 

4  2  28.78 
6  30.60 

10  32.93 

14  35.76 
18  39.09 
22  42.92 
26  47J1 
30  51.96 


4  34  57.15 

4  39     2.75 

4  43     8.76 

4  47  15.17 

4  51  21.91 


55  28.98 

59  36.37 

8  44.05 

7  51.97 

11  60.13 

16  8.51 

90  17.12 

24  25.89 

28  34.81 

32  43M 


4 
4 
6 
5 
5 

5 
5 
5 
5 
5 

6  36  53.04 
5  41  2J)2 
5  45  11.65 
5  49  21.03 
5  53  30.47 

5  57  39.91 

6  1  49.37 
6  5  58.80 
6  10  8.19 
6  14  17.52 

6  18  26.77 
6  22  35.92 
6  26  44.91 
6  30  53.75 
6  35    2.42 

6  89  10.86 
6  43  19.09 


parent 
Noon. 


7.41 
57.04 
47.21 
37.96 
29.28 

21.15 

13.57 

6.55 

0.09 

54.21 

48.88 
44.11 
39.91 
36.26 
33.17 

30.62 
28.63 
27.19 
26.31 
25.97 

26.17 
26.91 
28.19 
30.02 
32.36 

35.21 
38.56 
42.41 
46.72 
51.49 

56.71 

2.33 

8.37 

14.81 

21.58 

28.68 
36.10 
43.81 
51.76 
59.96 

8.39 
17.02 
25.83 
34.78 
43.86 

53.08 
2.40 
11.76 
21.18 
30.65 

40.13 
49.63 
59.10 
8.53 
17.89 

27.18 
36.36 
45.39 
54.27 
2.97 

1U5 
19.70 


APPARENT 
DECLINATION. 


MmuNooo. 


-hl5  17     9.1 
15  34  60.9 

15  52  37J3 

16  9  57.8 
16  27     2.4 

16  43  50.7 

17  0  22.1 
17  16  36.4 
17  32  33.3 

17  48  12.6 

18  3  33.9 
18  18  37.0 
18  33  21.8 

18  47  47.7 

19  1  54.4 

19  15  41.8 
19  29  9.6 
19  42  17.7 

19  55     5.8 

20  7  33.5 

20  19  40.7 
20  31  27.0 
20  42  52.4 

20  53  56.6 

21  4  39.4 

21  14  60.6 

21  24  59.8 

21  34  36.9 

21  43  51.7 

21  52  43.8 

22  1  13.2 
22  9  19.8 
22  17  3.0 
22  24  22.9 
22  31  19.4 

22  37  52.3 

22  44  1.3 

22  49  46.3 

22  55  7.2 

23  0     3.9 

23  4  36.4 
23  8  44.5 
23  12  28.1 
23  15  47.2 
23  18  41.6 

23  21  11.6 

23  23  16.9 

23  24  57.6 

23  26  13.4 

23  27  4.4 

23  27  30.6 

23  27  32.2 

23  27     9.1 

23  26  21.2 

23  25     8.5 

23  23  31.1 

23  21  29.Q 

23  19  24 

23  16  11.1 

23  12  55.4 


23 
-4-23 


9  15.1 
6  10.5 


Ap- 
parent 
Noon. 


6.8 
58.5 
34.9 
55.4 

0.0 
48.3 
19.7 
33.9 
30.8 
10.2 

31.5 
34.6 
19.4 
45.3 
52.0 

39.5 
7.4 

15.6 
3.8 

31.6 

38.9 
25.3 
50.8 
55.0 
37.9 

59.2 
58.5 
35.7 
50.6 
42.8 

12.3 
19.0 
2.3 
22.3 
18.9 

51.8 
0.9 

46.0 
6.9 
8.7 

36.2 
44.4 

28.0 
47.2 
41.6 

11.6 
16.9 
57.6 
13.4 
4.4 

30.6 
32.2 

9.1 
21.1 

8.3 

30.9 
28.7 
2.1 
10.7 
54.9 

14.5 
9.9 


HOURLY 
MOTION. 


Right 
Aeeen- 
cion. 


9.556 
9.579 
9.602 
9.625 
9.649 

9.672 
9.696 
9.719 
9.742 
9.766 

9.789 
9.813 
9.836 
9.859 
9.882 

9.905 
9.928 
9.951 
9.973 
9.996 

10.018 
10.041 
10.063 
10.085 
10.107 

10.128 
10.149 
10.169 
10.189 
10.207 

10.225 
10.243 
10.259 
10275 
10.289 

10.303 
10.315 
10.325 
10.335 
10.345 

10.354 
10.363 
10.369 
10.374 
10.380 

10.385 
10.389 
10.390 
10.392 
10.393 

10.394 
10.394 
10.392 
10.390 
10.388 

10.382 
10.378 
10.372 
10.364 
10.356 

10.348 
10.338 


BecU. 


44.99 
44.34 
43.69 
43.02 
42.36 

41.67 
40.97 
40.24 
39.51 
38.77 

38.02 
37.26 
3648 
35.69 
34.89 

34.08 
33.26 
32.43 
31.60 
80.74 

29.88 
29.01 
28.14 
27.24 
26.35 

25.44 
24.52 
23.60 
22.66 
21.72 

20.77 
19.80 
18.83 
17.85 
16.88 

15.88 
14.88 
13.88 
12.88 
11.87 

10.86 
9.84 
8.82 
7.78 
6.75 

5.73 
4.71 
3.68 
2.64 
1.62 

0.59 
0.44 
1.48 
2.50 
3.52 

4.55 
5.58 
6.61 
7.64 
8.65 

9.67 
10.68 


EqoAtion 

or  Time 

for 

Apparent 
Koon. 


m.    f. 

-  8  6.13 
3  13.04 
3  19.41 
3  25.19 
8  30.42 

3  35.08 
3  39.21 
3  42.76 
3  45.77 
8  48.22 

8  50.11 
3  51.44 
8  52.19 
8  52.40 
8  52.04 

8  51.15 
8  49.69 
8  47.69 
8  45.14 
8  42.04 

8  38.42 
8  84.24 
8  29.52 
8  24.27 
8  18.48 

8  12.22 
8  5.45 
2  58.17 
2  50.44 
2  42.25 

2  33.62 
2  24.58 
2  15.13 
2  5.28 
1  55.08 

1  44.58 
I  33.75 
1  22.63 
1  11.28 
0  59.66 

0  47.83 
0  35.77 
0  23.56 

-  0  11.20 
h  0     1.29 

0  13.90 
0  26.62 
0  39.42 

0  52.25 

1  5.12 

1  18.00 

1  30.1 

1  43.78 

1  56.62 

2  9.39 

2  22.09 
2  34.68 
2  47.11 

2  59.38 
8  11.47 

3  23  35 
h  3  35.03 


Semi- 

Sidexeal 

diameter 

Time  of 

at 

Semid. 

^K"' 

tt* 

1      If 

m.  •. 

15  53.95 

1     6.09 

53.72 

6.17 

53.48 

6.25 

53.25 

6.34 

53.02 

6.42 

62.79 

6.49 

52.57 

6.59 

52.36 

6.67 

62.15 

6.76 

51.94 

6.84 

51.73 

6.92 

51.51 

7.01 

61.31 

7.09 

51.18 

7.18 

60.99 

7.26 

60.80 

7.84 

60.61 

7.42 

50.42 

7.50 

50.24 

7.58 

50.06 

7.66 

49.88 

7.73 

49.71 

.7.81 

49.54 

7.88 

49.37 

7.94 

49.20 

SJOl 

49.04 

8.08 

48.88 

8.14 

48.72 

8.21 

48.56 

8.26 

48.41 

8.32 

48.27 

8.38 

48.13 

8.44 

47.99 

8.49 

47.89 

8.55 

47.77 

8.60 

47.65 

8.65 

47.54 

8.70 

47.43 

8.74 

47.33 

8.77 

47.23 

8.82 

47.14 

8.85 

47.06 

8.87 

46.99 

8.90 

46.89 

8.91 

46.81 

8.93 

46.73 

8.95 

46.66 

8.96 

46.61 

8.97 

46.55 

8.97 

46.49 

8.98 

46.43 

8.98 

46.38 

8.98 

46.33 

8.97 

46.29 

8.97 

46.25 

8.96 

46.21 

8.94 

46.17 

8.93 

46.16 

8.89 

46.13 

8.86 

46.11 

8.83 

46.09 

8.80 

15  46.08 

1     8.76 

Sidereal  Time 
of  Mean 
Noon. 


h.  m.  •. 
2  89  14.04 
2  43  10.60 
2  47  7.16 
2  51  8.71 
2  65    0.27 

2  58  56.82 
8  2  53.38 
8  6  49.93 
8  10  4649 
8  14  43.05 

8  18  89.61 

3  22  36.16 
8  26  32.72 
8  30  29J28 
8  84  25.83 

3  38  22.39 
8  42  18.95 
8  46  15.50 

3  50  12.06 
8  54  8.62 

8  58  5.18 

4  2  1.73 
4  5  5829 
4  9  54.85 
4  18  51.40 

4  17  47.96 

4  21  44.5i2 

4  25  41.07 

4  29  37.63 

4  33  34;19 

4  37  30.75 
4  41  27J31 
4  45  23.87 
4  49  20.43 
4  53  16.97 

4  57  13.54 

5  1  10.10 
5  5  6.66 
5  9  3.22 
5  12  59.78 

5  16  56.34 
5  20  52.89 

5  24  4945 

6  28  46.01 
5  32  42.57 

5  36  89.13 
5  40  35.69 
5  44  32.24 
5  48  28.79 
5  52  25.36 

5  56  21.92 

6  0  18.48 
6  4  15.04 
6  8  11.60 
6  12  8.16 

6  16  4.71 
6  20  1.27 
6  23  57.83 
6  27  54.39 
6  31  50.95 

6  85  47.51 
6  39  44.07 


Nora.  — ftor  JCnm  IhtamJ  of  Semldlametar 
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AT  WASfflNGTON  MEAN  AND  APPARENT  NOON. 


July  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Aug.  1 

2 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

SO 
31 


APPARENT 
RIGHT  ASCENSION. 


MeaaNo<»L 


h.  m.  8. 
6  43  19.09 
6  47  27.03 
6  51  84.70 
6  55  42.07 

6  59  49.12 

7  3  65.78 
7  8  2.05 
7  12  7.91 
7  16  13.37 
7  20  18^9 


24  22.96 
28  27.07 
32  30.70 
36  33.83 
40  36.45 

44  38.55 
48  40.13 
52  41.19 
56  41.71 
0  41.70 


7 
7 
7 
7 
7 

7 
7 

7 
7 
8 

8  4  41.15 
8  8  40.03 
8  12  88.35 
8  16  36.12 
8  20  33.33 

8  24  29.97 
8  28  26.02 
8  32  21.50 
8  36  16.38 
8  40  10.66 

8  44  4.35 
8  47  57.44 
8  51  49.93 
8  55  41.82 

8  59  33.09 

9  3  23.75 
9  7  13.80 
9  11  3.24 
9  14  52.06 
9  18  40.30 


9  22 
9  26 
9  30 
9  33 
9  37 

9  41 
9  45 
9  48 
9  52 
9  56 


27.94 
15.00 
1.50 
47.42 
32.80 

17.64 
1.95 
45.75 
29.05 
11.90 


9  59  54.28 

10     3  36.19 

10     7  17.65 

10  10  58.69 

10  14  39.33 

10  18  19.57 
10  21  59.43 
10  25  38.94 
10  29  18.08 
10  32  56.89 

10  36  35.37 
10  40  13..53 


parent 
Noon. 


19.70 
27.68 
35.39 
42.79 
49.85 

56.54 

2.84 

8.75 

14.21 

19.26 

23.83 
27.96 
31.61 
34.75 
37^9 

39.50 
41.10 
42.17 
42.70 
42.70 

42.16 
41.05 
39.36 
37.15 
34.35 

30.99 
27.03 
22.51 
17.38 
11.65 

5.33 
58.40 
50.88 
42.75 
34.01 

24.65 
14.68 
4.11 
52.91 
41.12 

28.74 
15.76 
2.23 
48.12 
33.47 

18.28 
2.56 
46.33 
29.60 
12.40 

54.75 
36.62 
18.04 
59.04 
39.64 

19.84 
59.66 
39.12 
18.22 
56.98 

35.42 
13.53 


APPARENT 

HOURLY 

DECLINATION. 

MOTION. 

MMnNoon. 

Ap. 
pax«nt 
Noon. 

Right 
Aaoen- 
Bion. 

DeeU. 
nation. 

O        1        H 

H-23     5  10.5 

"9.9 

10.338 

10.68 

23     0  41.6 

40.9 

10.327 

11.69 

22  55  48.7 

47.9 

10.314 

12.68 

22  60  31.8 

30.9 

10.301 

13.68 

22  44  51.0 

50.0 

10.286 

14.67 

22  38  46.3 

45.2 

10.271 

15.67 

22  32  18.2 

17.0 

10.255 

16.66 

22  25  26.8 

25.5 

10.238 

17.62 

22  18  12.1 

10.7 

10.220 

18.58 

22  10  34.4 

32.9 

10.202 

19.53 

22     2  33.7 

32.0 

10.183 

20.49 

21  54  10.4 

8.6 

10.163 

21.42 

21  45  24.5 

22.6 

10.142 

22.36 

21  36  16.6 

14.6 

10.120 

23.28 

21  26  46.7 

44.6 

10.099 

24.20 

21   16  55.0 

52.8 

10.078 

25.10 

21     6  41.4 

39.1 

10.056 

25.99 

20  56     6.6 

4.1 

10.034 

26.87 

20  45  10.5 

7.9 

10.011 

27.76 

20  33  53.5 

50.7 

9.989 

28.63 

20  22  15.7 

12.8 

9.966 

29.50 

20  10  17.5 

14.5 

9.944 

30.33 

19  57  58.8 

55.7 

9.920 

31.18 

19  45  20.2 

17.0 

9.897 

32.01 

19  32  21.8 

18.6 

9.873 

32.84 

19  19     3.9 

0.6 

9.850 

33.64 

19     5  26.6 

23.2 

9.826 

34.44 

18  51  30.5 

27.0 

9.800 

3.5.21 

18  37  15.4 

11.9 

9.775 

36.00 

18  22  41.9 

38.3 

9.750 

36.75 

18     7  50.3 

46.7 

9.725 

37.51 

17  52  40.9 

37.2 

9.700 

38.24 

17  37  13.9 

10.1 

9.675 

38.98 

17  21  29.8 

26.0 

9.649 

39.68 

17     5  28.6 

24.8 

9.624 

40.39 

16  49  10.7 

6.8 

9.598 

41.07 

16  32  36.6 

32.7 

9.573 

41.75 

16  15  46.7 

42.8 

9.548 

42.39 

15  58  41.0 

37.2 

9.522 

43.04 

15  41  20.0 

16.2 

9.497 

43.67 

15  23  44.0 

40.3 

9.474 

4430 

15     5  53.5 

49.9 

9A50 

44.90 

14  47  48.4 

44.8 

9.426 

45.49 

14  29  29.3 

25.8 

9.403 

46.07 

14  10  56.3 

52.9 

9.380 

46.66 

13  52     9.9 

6.7 

9.358 

47.20 

13  33  10.3 

7.2 

9.337 

47.75 

13  13  57.9 

54.9 

9.316 

48.28 

12  54  32.8 

30.0 

9.295 

48.80 

12  34  55.3 

52.7 

9.275 

49.30 

12  15     5.5 

3.0 

9.255 

49.81 

11  55     4.3 

2.0 

9.236 

50.28 

11  34  51.6 

49.4 

9.219 

50.75 

11   14  27.7 

25.7 

9.202 

51.20 

10  53  52.8 

51.0 

9.185 

51.66 

10  33     7.7 

6.1 

9.169 

52.09 

10  12  12.2 

10.8 

9.154 

52.51 

9  51     6.9 

5.7 

9.139 

52.89 

9  29  52.1 

51.1 

9.124 

53.29 

9     8  28.0 

27.3 

9.110 

53.66 

8  46  54.9 

54.5 

9.094 

54.04 

-h  8  25  13.7 

13.8 

9.083 

54.38 

Eooatlon 
oxTinw 

for 

ADpartnt 

Noon. 


3  35.03 

3  46.42 

3  57.54 

4  8.36 
4  18.85 

4  28.94 

4  38.65 

4  47.97 

4  56.86 

5  5.35 

6  13.35 
5  20.89 
5  27.96 

5  34.54 

6  40.59 

5  46.13 
5  51.15 
5  55.66 

5  59.60 

6  3.04 

6  5.92 
6  8.23 
6  10.00 
6  11.21 
6  11.86 

6  11.94 
6  11.42 
6  10.37 
6  8.69 
6     6.42 


3.54 

0.07 

56.00 

51.32 

46.01 

40.13 
33.63 
26.50 
18.76 
10.45 


5  1.53 
4  52.03 
4  41.99 
4  31.36 
4  20.18 

4  8.48 

3  56.22 

3  43.49 

3  30.24 

3  16.52 

3  2.34 
2  47.69 
2  32.59 
2  17.08 
.2     1.17 

1  44.87 
1  28.17 
1  11.13 
0  53.72 
0  35.98 

0  17.90 
0    0.49 


Semi. 

SIderad 

diameter 

Time  of 

at 

Scanid. 

^?Kr* 

K5? 

f      a 

m.  •. 

15  46.08 

1     8.76 

46.07 

8.72 

46.08 

8.67 

46.08 

8.62 

46.11 

8.57 

46.13 

8.52 

46.16 

8.47 

46.19 

8.43 

46.22 

8.38 

46.27 

8.33 

46.31 

8.26 

46.37 

8.19 

46.42 

8.13 

46.47 

»M 

46.53 

7.99 

46.60 

7.92 

46.68 

7.84 

46.76 

7.77 

46.82 

7.68 

46.90 

7.61 

46.99 

7.53 

47.05 

7.45 

47.15 

7.87 

47.23 

7.29 

47.33 

7.20 

47.42 

7.12 

47.52 

7.03 

47.63 

6.93 

47.74 

6.84 

47.85 

6.75 

47.97 

6.67 

48.11 

6.58 

48.24 

6.49 

46.37 

6.40 

48.51 

6.32 

48.67 

6.24 

48.83 

6.15 

48.99 

6.07 

49.15 

6.99 

49.32 

5.90 

49.50 

5.82 

49.68 

5.74 

49.85 

5.66 

50.02 

5.58 

50.19 

5.50 

50.37 

5.43 

50.57 

5.35 

50.75 

5.28 

50.93 

5.21 

51.11 

5.13 

51.33 

5.06 

51.53 

4.99 

51.74 

4.92 

51.94 

4.86 

52.13 

4.80 

52.36 

4.74 

52.56 

4.68 

52.77 

4.63 

52.98 

4.59 

53.20 

4.53 

53.43 

4.49 

15  53.65 

1     4.44 

ader«alTli 
oritau 
Noon. 


h.  Bu  a. 
6  39  44J0I7 
6  43  40.63 
6  47  37.18 
6  51  33.74 
6  55  30.30 

6  59  26^ 

7  3  23.42 
7  7  19S7 
7  11  16^ 
7  15  13i>9 

7  19  9.65 

7  2S  6.21 

7  27  2.77 

7  30  59.32 

7  34  55.88 

7  38  52.44 
7  42  49.00 
7  46  45.55 
7  50  42.12 
7  54  38.67 

7  58  35.23 

8  2  31.79 
8  6  8834 
8  10  24.90 
8  14  21.46 

8  18  ISJOl 
8  22  14.57 
8  26  11.13 
8  30  7.69 
8  34     4.24 

8  38  080 
8  41  57.36 
8  45  53.91 
8  49  5047 
8  53  47JM 

8  57  43.58 

9  1  40.14 
9  5  36.70 
9  9  33.25 
9  13  29.81 

9  17  26^7 
9  21  2232 
9  25  19.48 
9  29  16X>3 
9  33  12.59 


9  37 
9  41 
9  45 
9  48 
9  52 

9  56 
10  0 
10  4 
10  8 
10  12 


9.14 

5.70 

2.25 

58.81 

55.37 

51.92 
48.47 
45.03 
41.58 
38.14 


10  16  34.69 
10  20  31.25 
10  24  27.80 
10  28  2436 
10  32  20.91 

10  36  17.47 
10  40  14iX2 
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AT 

WASHINGTON 

MEAN  AND  APPARENT  NOON.                      | 

APPARENT 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

Equatloa 

of  Time 

for 

Semi- 

Sidexeal 

Bate. 

diameter 

Time  of 
Semid. 

Sidereal  Time 
of  Mean 
Noon. 

Mean  Noon. 

nSS. 

BbanNoon. 

%ora! 

Righl 
AMeii- 
Bioa. 

Doom 
nadon. 

1l    m.    I. 

s. 

O        1        N 

If 

f. 

H 

m.    B. 

1      II 

m.  a. 

h.    m.    a. 

Septl 

10  43  51.39 

51.34 

-h  8    8  24.2 

24.4 

9.072 

54.72 

—  0  19.17 

15  53.89 

1     4.39 

10  44  10.57 

2 

10  47  28.94 

28.85 

7  41  26.9 

27.4 

9X)59 

55.03 

0  38.18 

64.12 

4.35 

10  48     7.13 

3 

10  51     6.21 

6.07 

7  19  22.0 

22.8 

9.047 

55.35 

0  57.45 

54.36 

4.31 

10  52     3.68 

4 

10  54  43.20 

43.01 

6  57  10.3 

11.4 

9.036 

65.63 

1   17.02 

64.62 

4.28 

10  56     0.24 

5 

10  58  19.95 

19.71 

6  34  51.7 

53.1 

9.027 

55.91 

1  36.80 

54.87 

4.24 

10  59  66.79 

6 

11     1  56.50 

56.21 

6  12  26.7 

28.4 

9.018 

56.15 

1  56.80 

55.12 

4.22 

11     3  53.34 

7 

11     5  32.82 

32.48 

5  49  55.6 

57.4 

9.009 

56.41 

2  17.04 

55.37 

4.19 

11     7  49.90 

8 

11     9     8.93 

8.53 

5  27  19.0 

21.1 

9.001 

56.64 

2  3748 

55.63 

4.16 

11   11  46.46 

9 

11   12  44.87 

44.42 

5     4  37.0 

39.5 

8.993 

56.87 

2  58.11 

65.88 

4.14 

11   15  43.01 

10 

11   16  20.67 

20.17 

4  41  49.8 

52.9 

8.989 

57J07 

3  18.86 

66.14 

4.12 

11   19  39.56 

11 

11   19  56.33 

55.78 

4  18  57.9 

61.4 

8.984 

57.26 

3  39.76 

6641 

4.11 

11  23  36.12 

12 

11  23  31.86 

31.26 

3  56     1.6 

6.5 

8.979 

67.43 

4    0.76 

66.67 

4.09 

11  27  32.67 

13 

11  27     7.32 

6.67 

3  33     1.1 

5.3 

8.975 

57.61 

4  21.83 

66.93 

4.08 

11  31  29.22 

U 

11  30  42.71 

42.01 

3     9  56.7 

61.2 

8.972 

57.75 

4  42.99 

57.19 

4.07 

11  85  25.78 

15 

11  34  18.08 

17.31 

2  46  48.8 

53.6 

8.972 

57.89 

6    4.18 

6746 

4.06 

11  39  22.33 

16 

11  87  53.40 

52.60 

2  23  37.7 

42.9 

8.973 

58.01 

6  2540 

67.71 

4.06 

11  43  18.88 

17 

11  41  28.74 

27.89 

2    0  23.6 

29.1 

8.973 

58.14 

6  46.62 

67.97 

4.06 

11  47  15.44 

18 

11  45    4.10 

3.19 

1  37     7.1 

12.9 

8.974 

58.24 

6     7.82 

68.23 

4.06 

11  51   11.99 

19 

11  48  39.50 

38.54 

1  13  48.1 

54.2 

8.977 

58.34 

6  28.96 

6849 

4.07 

11  55     8.55 

20 

11  52  14.99 

13.97 

0  50  27  J2 

33.7 

.  8.981 

58.40 

6  60X)1 

68.75 

4.07 

11  69     5.10 

21 

11  55  50.59 

49.52 

0  27    4.5 

114 

8.986 

58.46 

7  10.98 

69.01 

4.08 

12    3     1.65 

22 

11  59  26.27 

25.15 

-h  0    3  40.7 

47.9 

8.990 

68.51 

7  31.85 

69.28 

4.09 

12     6  68.21 

23 

13    3    2.09 

0.91 

—  0  19  44.4 

36.8 

8.995 

58.55 

7  b2A7 

69.55 

4.11 

12  10  64.76 

24 

12    6  38.07 

36.84 

0  43  10.1 

2.2 

9.002 

58.56 

8  13.13 

16  69.82 

4.14 

12  14  61.31 

25 

12  10  14.24 

12.95 

1     6  36.1 

27.8 

9.009 

58.57 

8  33.61 

16     0.09 

.    4.16 

12  18  47.87 

26 

12  13  60.60 

49.26 

1  29  61.8 

53.2 

9.018 

58.56 

8  63.70 

0.36 

4.19 

12  22  44.42 

27 

12  17  27.15 

25.77 

1  53  27.1 

18.1 

9.028 

58.54 

9  13.70 

0.63 

4.22 

12  26  40.97 

28 

12  21     3.96 

•2.52 

2  16  51.6 

42.3 

9.037 

58.49 

9  3346 

0.90 

4.25 

12  30  37.53 

29 

12  24  40.98 

39.49 

2  40  15.0 

5.4 

9.048 

58.44 

9  62.97 

1.18 

4.29 

12  34  34.08 

30 

12  28  18.27 

16.74 

3    8  36.8 

26.9 

9.059 

58.35 

10  12.22 

145 

4.33 

12  38  30.63 

Oct.    1 

12  31  55.86 

54.27 

3  26  56.6 

46.4 

9.070 

68.27 

10  31.20 

1.73 

4.39 

12  42  27.19 

2 

12  35  33.71 

32.09 

3  50  13.9 

3.5 

9.085 

58.17 

10  49.88 

2.01 

4.43 

12  46  23.74 

3 

12  39  11.90 

10.22 

4  13  28.6 

18.0 

9  098 

58.06 

11     8.24 

2.30 

■    4.48 

12  50  20.29 

4 

12  42  50.41 

4&68 

4  36  40.2 

29.2 

9.112 

57.92 

11  26.28 

2.59 

4.53 

12  54  16.85 

5 

12  46  29.29 

27.51 

4  59  48.2 

36,9 

9.127 

57.76 

11  43.96 

2.88 

4.59 

12  58  13.40 

6 

12  50    8.51 

6.68 

5  22  52.2 

40.7 

9.143 

57.59 

12     1.29 

a.i6 

4.65 

13     2     9.95 

7 

12  53  48.13 

46.26 

5  45  52.0 

40.3 

9.159 

57.40 

12  18.24 

344 

4.71 

13     6     6.61 

8 

12  57  28.16 

26.24 

6     8  47.4 

354 

9.176 

57.20 

12  34.77 

3.72 

4.77 

13  10    3.06 

9 

IS     1     8.60 

6.64 

6  31  37.7 

25.5 

9.194 

66.98 

12  50.89 

4.01 

4.84 

13  13  69.62 

10 

13     4  49.49 

47.48 

6  54  22.6 

10.3 

9.213 

56.75 

13    6.63 

4.30 

4.91 

13  17  66.17 

11 

13     8  30.85 

28.79 

7  16  62.0 

49.5 

9.233 

56.61 

13  21.71 

4.57 

4.99 

13  21  62.73 

12 

13  12  12.71 

10.60 

7  89  35.4 

22.8 

9.254 

56.25 

13  3642 

4.86 

5.07 

13  25  49.28 

13 

13  15  55.09 

52.94 

8     1  62.2 

49.5 

9.275 

55.98 

13  50.69 

6.11 

6.15 

13  29  46.83 

14 

18  19  38.00 

35.82 

8  24  22.3 

9.3 

9.297 

55.69 

14     4.24 

642 

6.23 

13  33  42.39 

15 

18  23  21.47 

19.24 

8  46  35.4 

22.2 

9.321 

55.39 

14  17.33 

6.69 

6.31 

13  37  38.94 

16 

IS  27     5.50 

3.24 

9     8  41.0 

27.7 

9.346 

65.07 

14  29.86 

6.96 

640 

13  41  3549 

17 

13  30  50.14 

47.83 

9  30  39.0 

25.6 

9.372 

54.74 

14  41.80 

6.23 

648 

13  45  32.05 

18 

13  34  35.39 

33.05 

9  52  28.8 

15.4 

9.397 

54.39 

14  5311 

6.50 

6.57 

13  49  28.61 

19 

IS  38  21.27 

18.90 

10  13  69.8 

56.3 

9.424 

54.03 

15    3.79 

6.76 

,   5.66 

13  53  25.16 

20 

13  42     7.82 

5.41 

10  36  42.0 

28.4 

9.452 

63.64 

15  13.80 

7.02 

5.75 

13  67  21.72 

21 

13  45  55.04 

52.61 

10  57    4.8 

51.1 

9.481 

53.24 

16  23.16 

7.26 

'  5.85 

14     1  18.27 

22 

13  49  42.96 

40.50 

11  18  17.9 

4.2 

9.511 

52.83 

15  31.78 

7.52 

5.95 

14    5  14.82 

23 

13  53  31.56 

29.08 

11  39  21.2 

7.5 

9.540 

52.41 

15  39.75 

7.78 

6.04 

14     9  11.38 

24 

13  57  20.89 

18.38 

12    0  13.9 

0.2 

9.570 

51.95 

16  46.97 

8.04 

6.14 

14  13     7.93 

25 

14     1  10.97 

8.42 

12  20  55.6 

41.9 

9.601 

51.49 

15  5346 

8.30 

6.25 

14  17     4.49 

26 

14    4  61.77 

59.19 

12  41  25.8 

12.1 

9.632 

51.00 

15  59.21 

8.55 

6.36 

14  21     1.04 

27 

14     8  53.31 

50.72 

13     1  44.4 

30.8 

9.663 

50.52 

16     4.24 

8.81 

647 

14  24  67.60 

28 

U  12  45.62 

43.02 

13  21  50.6 

37.1 

9.694 

50.00 

16     8.49 

9.06 

6.57 

14  28  54.15 

29 

14  16  38.70 

36.08 

13  41  44.3 

30.9 

9.726 

49.46 

16  11.98 

9.32 

6.68 

14  32  60.71 

30 

U  20  32.55 

29.91 

14     1  24.9 

11.7 

9.759 

48.90 

16  14.69 

9.57 

6.79 

14  36  47.27 

31 

14  24  27.17 

24.51 

14  20  52.0 

38.9 

9.792 

48.34 

16  16.63 

9.82 

6.91 

14  40  43.82 

3i 

14  28  22.59 

19.92 

—14  39  65.0 

52.1 

9.825 

47.75 

^16  17.77 

16  10.07 

1     7.02 

14  44  40.38 
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AT 

WASHINGTON 

MEAN  AND 

A.PPARENT  NOON.                      || 

APPARENT 

APPARENT 

HOURLY 

RIGHT  ASCENSION. 

DECLINATION. 

MOTION. 

Equfttion 

ofTfan* 

for 

8«nl. 

Sidenal 

Date. 

diametar 

Tlmoof 
Sonkl. 

SMmmITIm 
otUma 

Moon. 

MmuNooii. 

p«rent 
Noon. 

MmaJHwa, 

•Ap-^ 
NoS. 

Right 
ABoen- 
■lon. 

DeeU- 
nation. 

h.    m.    s. 

s. 

O        1        N 

N 

f. 

It 

m.    f. 

1      If 

m.  •. 

h.    B.    ft.       1 

Nor.  1 

14  28  22.59 

19.92 

—14  39  65.0 

52.1 

9.825 

47.75 

-16  17.77 

16  10.07 

1     7J02 

14  44  4038  , 

2 

14  32  18.80 

16.12 

14  58  63.7 

50.9 

9.858 

47.16 

16  18.12 

10.32 

7.14 

14  48  86.98  1 

3 

14  36  15.81 

13.13 

15  17  47.6 

35.0 

9.892 

46.52 

16  17.68 

10.57 

7.26 

14  52  8849  \ 

4 

14  40  13.61 

10.92 

15  36  16.3 

3.9 

9.925 

45.89 

16  1644 

10.82 

7.38 

14  56  30.04 

5 

14  44  12.25 

9.55 

15  54  39.5 

17.2 

9.959 

45.21 

16  14.87 

11X)7 

7.51 

15    0  86.60  1 

6 

14  48  11.71 

9.02 

16  12  26.6 

14.5 

9.993 

44.54 

16  11.49 

11.31 

7.68 

15    4  83.16  ' 

7 

14  52  11.96 

9.27 

16  29  67.3 

65.5 

10.027 

43.85 

16     7.79 

11.55 

7.75 

15     8  19.71  ; 

8 

14  56  13.04 

10.35 

16  47  3U 

19.6 

10.062 

43.15 

16    3.27 

11.79 

7.87 

15  18  16.27  ' 

9 

15     0  14.95 

12.26 

17    4  37.9 

26.5 

10.097 

4241 

15  57.93 

12.02 

7.98 

15  16  12.83  ' 

10 

15    4  17.72 

15.03 

17  21  27.0 

15.9 

10.132 

41.68 

15  51.72 

12.26 

8.10 

15  80    9.88 

11 

15     8  21.31 

18.63 

17  37  58.3 

47.6 

10.167 

40.93 

15  44.70 

12.48 

8.22 

15  84     5.94 

12 

15  12  25.74 

23.08 

17  54  11.2 

0.8 

10.202 

40.17 

15  36.83 

12.70 

8.38 

15  88     849 

13 

15  16  31.00 

28.36 

18    9  654 

55.3 

10.237 

39.37 

15  28.14 

12.91 

845 

15  81  59.06 

14 

15  20  37.11 

34^9 

18  25  40.7 

30.9 

10.272 

38.58 

15  18.60 

13.12 

8.57 

15  85  55.61 

15 

15  24  44.11 

41.50 

18  40  564 

46.9 

10.308 

37.75 

15     8.16 

18.82 

8.68 

15  89  52.16 

16 

15  28  51.96 

49.37 

18  55  52.3 

43.1 

10.344 

36.93 

14  56.87 

18.52 

8.79 

15  48  48.78  ) 

17 

15  33     0.66 

58.10 

19  10  28.2 

194 

10.380 

36.09 

14  44.74 

18.72 

8.91 

15  47  45.28  t 

18 

15  37  10.19 

7.66 

19  24  43.6 

85.1 

10416 

35.24 

14  81.78 

13.92 

9.02 

15  51  41.84  , 

19 

15  41  20.58 

18.08 

19  38  37.8 

29.6 

10.451 

34.34 

14  17.95 

14.09 

9.15 

15  55  88.89  ' 

20 

15  45  31.82 

29.36 

19  52  10.8 

2.9 

10485 

8844 

14     8.27 

14.28 

9.25 

15  59  84  J5 

21 

15  49  43.86 

4144 

20     5  22.0 

144 

10.518 

82.52 

18  47.80 

1446 

9.86 

16    8  81.51  ' 

22 

15  53  56.69 

54.32 

20  18  11.3 

4.1 

10.552 

31.60 

18  81.52 

14.64 

947 

16     7  88.06 

23 

15  58  10.33 

8.00 

20  30  38.1 

31.2 

10.586 

80.64 

18  14.44 

14.82 

9.57 

16  11  24.62  , 

24 

16     2  24.78 

22.49 

20  42  42.3 

85.8 

10.618 

29.69 

12  56.56 

14.99 

9.67 

16  15  81.18 

25 

16     6  40.01 

37.76 

20  54  23.0 

16.9 

10.648 

28.71 

12  37.89 

15.15 

9.78 

16  19  17.74 

26 

16  10  55.98 

53.78 

21     6  40.3 

84.5 

10.679 

27.74 

12  1848 

15.82 

9.88 

16  83  14.30 

27 

16  15  12.65 

10.50 

21  16  33.9 

28.5 

10.709 

26.74 

11  58.38 

15.49 

9.98 

16  27  10.86 

28 

16  19  30X)4 

27.95 

21  26  63.3 

58.2 

10.738 

25.72 

11  87.53 

15.155 

104)8 

16  81     741  I 

29 

16  23  48.11 

46.08 

21  87     8.0 

3.3 

10.765 

24.69 

11  16.04 

15.81 

iai7 

16  85    8.97 

80 

16  28    6.86 

4.89 

21  46  48.1 

43.7 

10.802 

23.65 

10  53.84 

15.98 

10.26 

16  89    0.53  1 

Dm.  1 

16  ^2  26.23 

24.32 

21  56  63.1 

59.0 

10.819 

22.59 

10  81.03 

16.13 

10.85 

16  48  57j09 

2 

16  36  46.20 

44.37 

22    4  62.6 

48.9 

10.845 

21.52 

10     7.61 

16.29 

1044 

16  46  58.65  1 

3 

16  41     6.77 

5.00 

22  18  16.5 

13.1 

10  870 

2045 

9  43.59 

16.43 

10.52 

16  50  50.21 

4 

16  45  27.90 

26.20 

22  21  144 

11.3 

10.893 

19.37 

9  19.01 

16.58 

10.60 

16  54  46.76 

5 

16  49  49.58 

47.95 

22  28  46.3 

43.5 

10.914 

18.28 

8  53.90 

16.69 

10.69 

16  58  48.32 

6 

16  54  11.75 

lOJl 

22  35  61.7 

49.1 

10.984 

17.19 

8  28.29 

16.82 

10.75 

17     8  39J8  ! 

7 

16  58  34.41 

32.95 

22  42  30.6 

28.3 

10.954 

16.08 

8    2.18 

16.96 

10.82 

17     6  86.44  1 

8 

17     2  57.51 

56.13 

22  48  42.8 

40.8 

10.973 

14.95 

7  35.63 

17.08 

10.88 

17  10  88XN) 

9 

17     7  21.04 

19.74 

22  54  27.9 

26.2 

10.991 

13.81 

7     8.65 

17.19 

10.93 

17  14  8936 

10 

17  11  45XH) 

43.78 

22  69  45.9 

444 

11.008 

12.67 

.    6  41.25 

17.30 

10.98 

17  18  8e.l8 

11 

17  16     9.35 

6.23 

28    4  86.6 

35.3 

11.022 

11.54 

6  18.45 

1741 

11.03 

17  88  88.67 

12 

17  20  34.04 

33.02 

23     8  59.9 

58.7 

11.037 

10.40 

5  45.80 

17.51 

11.08 

17  86  19J8 

13 

17  24  59.07 

58.12 

23  12  55.7 

54.7 

11.051 

9.25 

6  16.83 

17.61 

11.12 

17  80  15.79 

14 

17  29  24.42 

23.54 

23  16  23.7 

22.9 

11.063 

8.10 

4  48.04 

17.70 

11.16 

17  84  18.85 

15 

17  33  50.05 

49.25 

23  19  23.8 

23.2 

11.074 

6.93 

4  18.97 

17.76 

11.21 

17  88    8J1 

16 

17  38  15.87 

15.16 

23  21  56.0 

55.5 

11.081 

5.76 

8  49.69 

17.85 

11.28 

17  48     547 

17 

17  42  41.92 

41.30 

23  28  60.2 

59.8 

11.088 

4.60 

8  20.20 

17.91 

11.26 

17  46     8j03 

18 

17  47     8.16 

7.63 

23  25  364 

36.1 

11.097 

343 

2  5051 

17.98 

11.28 

17  49  58Ji9 

19 

17  51  34.53 

34.09 

23  26  44.3 

44.1 

11.101 

2.24 

2  20.68 

18.04 

11^ 

17  58  55.15  ' 

20 

17  56     1.04 

0.70 

23  27  23.9 

23.8 

11.105 

\J05 

1  50.72 

18.08 

11.80 

17  67  51.71 

21 

18    0  27.60 

27.35 

23  27  85.2 

35.1 

11.108 

0.87 

1  20.69 

18.13 

11.81 

18     1  48.86 

22 

18    4  54.23 

54.08 

23  27  184 

18.3 

11.109 

0.29 

0  50.61 

18.17 

11.81 

18     5  44.82 

23 

18     9  20.86 

20.80 

23  26  33.1 

33.1 

11.109 

147 

—  0  20.52 

18.21 

11.31 

18    9  41.88 

24 

18  13  47.47 

47.50 

23  25  194 

194    11.106 

3.65 

-h  0    9.54 

18.24 

11.29 

18  18  87.94 

25 

16  18  14.01 

14.13 

23  23  37.5 

37.5 1  11.103 

4.82 

0  89.50 

18.27 

11.28 

18  17  84.50 

26 

18  22  40.45 

40.66 

23  21  27.3 

27.2    11.098 

6.00 

1     9.36 

18^ 

11.27 

18  81  81.06 

27 

18  27     6.73 

7.03 

23  18  48.8 

48.6    11.092 

7.18 

1  89.07 

18.33 

11.25 

18  85  87.68 

28 

18  31  32.82 

33.21 

23  15  42.3 

42.0    11.084 

8.36 

2     8.66 

18.35 

11.23 

18  89  84.18 

29 

18  35  58.67 

59.15 

23  12     7.8 

7.5    11.073 

8.51 

2  37.98 

18.37 

11.19 

18  88  8a74 

SO 

18  40  24.29 

24.86 

28     8     5.3 

4.8    11X)6I 

10.67 

8     7.05 

18.38 

11.16 

18  87  17.80  1 

31 

18  44  49.58 

50.24 

28    3  35.0 

344    11.048     11.82 

8  35.79 

18.38 

11.12 

18  41   18.85 

32 

18  59  14.54 

15.28 

—22  58  37.1 

36.5    1ia3I«    1297 

4-  4     4.19 

16  18.38 

1  11.07118  45  1041  \ 

HofB. — for  Mmm  Inl«rTftl  or 


pftftring  Um  UMldiftni  lobtnotOi.lS  firam  Um  Slduwl  JaliamL 


BIOON  CULMINATIONS,  1856.     301 


WASHINGTON  MERIDIAN. 

Logarithm 
Tariatkmof 

Sidereal 
Time 

of 
Semi- 
diameter 

Meridian. 

Logarithm 
TiAtionof 

Maui 

SSdereal 
Date. 

Limb 

Appamit 

Moon'N 

MooD*a 

Solar 

and 

Bight  Aaeeitfkm 

Right  Amea- 

Date. 

Tnnili. 

in  Time. 

Bionfor 

for 

1  hoar  of 

Ihonrof 

Longitad*. 

Longitude. 

<L 

h.    m.    •. 

f. 

O        1       u 

Jan.     1 

1 

n.L. 

13  43  14.63 

2.06145 

63.19 

—10  15  15.7 

—2.92048 

1 

1 

II.  U. 

14     6  39.17 

2.07569 

64.24 

—12  59  29.4 

—2.90741 

2 

2 

n.L. 

14  30  54.92 

2.09243 

65.48 

—15  37  49.2 

—2.88843 

3 

2 

n.u. 

14  56  11.18 

2.11094 

66.91 

—18     8     6.7 

—2.86172 

3 

3 

ELl. 

15  22  36.23 

2.13082 

68.47 

—20  27  52.6 

—2.82474 

3 

3 

ELu. 

15  50  16.62 

2.15118 

70.10 

—22  34  16.7 

—2.77339 

4 

4 

ILL. 

16  19  15.96 

2.17106 

71.76 

—24  24    9.9 

—2.70109 

4 

4 

n.u. 

16  49  33.96 

2.18937 

73.32 

—25  54  11.2 

—2.59627 

5 

6 

Hl. 

17  21     4.96 

2.20502 

74.68 

—27     0  68.3 

—2.43214 

6 

5 

Hu. 

17  68  37.55 

2.21704 

75.73 

—27  41  25.1 

—2.11986 

6 

6 

ILL. 

18  26  54.56 

2.22443 

76.41 

—27  53    0.8 

+1.23605 

6 

6 

ILu. 

19    0  34.51 

2.22692 

76.63 

—27  34  10.6 

+2.23427 

7 

7 

Ll. 

19  31  41.16 

2.22449 

76.42 

—26  44  28J 

+2.51180 

8 

7 

Lu. 

20    4  59.11 

2.21752 

75.79 

—25  24  42.7 

+2.67304 

8 

8 

Ll. 

20  87  36.37 

2.20682 

74.84 

—23  36  524) 

+2.78168 

9 

8 

Lu. 

21     9  19.70 

2.19347 

73.68 

—21  23  49.6 

+2.85883 

9 

9 

Ll. 

21  40     1.91 

2.17859 

72.42 

—18  49  05.8 

+2.91462 

10 

9 

Lu. 

22     9  41.42 

2.16359 

71.18 

—15  56  29.8 

+2.95477 

10 

10 

Ll. 

22  38  21.43 

2.14931 

70.02 

—12  49  55.5 

+2.98991 

11 

10 

Lu. 

23     6     848 

2.13656 

69.10 

—  9  33     8.5 

+3.00144 

11 

11 

Ll. 

23  33  11.28 

2.12604 

68.20 

—  6     9  42.6 

+3.01203 

12 

11 

Lu. 

23  59  40.00 

2.11814 

67.60 

—  2  42  55.0 

+3.01585 

12 

12 

Ll. 

0  25  45.41 

2.11322 

67.24 

-h  0  44  124 

+3  013.'54 

13 

a3 

Lu. 

0  51  38.34 

2.11121 

67.10 

+  48  52.0 

+3.00547 

13 

13 

Ll. 

1  17  29.42 

2.11216 

67.18 

+  7  28  28.0 

+2.99174 

14 

14 

Lu. 

1  43  28.63 

2.11573 

67.47 

4-10  40  32.7 

+2.97198 

14 

14 

Ll. 

2    9  45.12 

2.12161 

67.95 

-hl3  42  44.4 

+2.94567 

15 

15 

Lu. 

2  36  26.68 

2.12933 

68.57 

H-16  32  45.2 

+2.91162 

15 

15 

Ll. 

3     3  39.40 

2.13829 

69.29 

-hl9     8  20.7 

+2.86814 

16 

16 

Lu. 

3  31  27.21 

2.14767 

70.04 

+21  27  19.7 

+2.81284 

16 

16 

Ll. 

3  59  51.25 

2.15679 

70.77 

H-23  27  37.4 

+2.74157 

17 

17 

Lu. 

4  28  49.50 

2.16482 

71.42 

+25     7  19.7 

+2.64758 

17 

17 

Ll. 

4  58  16.59 

2.17093 

71.90 

+26  24  48.6 

+2.51785 

18 

18 

Lu. 

5  28    3.86 

2.17458 

72.18 

+27  18  50.7 

+2.32226 

18 

18 

Ll. 

5  57  59.96 

2.17516 

72.18 

+27  48  40.9 

+1.94571 

19 

19 

Lu. 

6  27  51.77 

2.17246 

71.90 

+27  54  10.2 

—1.51882 

19 

19 

Ll. 

6  57  25.82 

2.16652 

71.36 

+27  35  44.1 

—2.17758 

SO 

20 

Lu. 

7  26  29.58 

2.15758 

70.58 

+26  54  24.2 

—2.41751 

20 

20 

Ll. 

7  54  52.66 

2.14615 

69.59 

+26  51  39.3 

—2.56135 

21 

21 

n.u. 

8  24  44.45 

2.13210 

68.48 

+24  29  21.4 

—2.65996 

22 

21 

n.L. 

8  51  24.27 

2.11746 

67.31 

+22  49  34.5 

—2.73167 

22 

22 

ILu. 

9  17  10.05 

2.10234 

66.11 

+20  54  29.1 

—2.78528 

23 

22 

ILL. 

9  42    3.25 

2.08752 

64.98 

+18  46  14.1 

—2.82691 

23 

23 

ILu. 

10    6     7.34 

2.07341 

63.93 

+16  27  41.2 

—2.85802 

24 

23 

n.L. 

10  29  27.63 

2.06085 

63.04 

+13  58  23.1 

—2.88223 

24 

24 

ILu. 

10  52     9.93 

2.04980 

62.22 

+11  22  29.3 

—2.90054 

25 

24 

ILL. 

11  14  21.80 

2.04116 

61.60 

+  8  40  49.1 

—2,91395 

25 

25 

n.u. 

11  36  10.70 

2.03483 

61.17 

+  5  54  504 

—2.92341 

26 

25 

ILL. 

11  57  44.65 

2.03116 

60.94 

+  35  54.6 

—2.92936 

26 

26 

ILu. 

12  19  11.92 

2.03030 

60.91 

+  0  15  17.8 

—2.93210 
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Locuithm 
Tariatkmof 

SlderMl 
Tlow 

of 
Semi- 

diametar 

Lofarithm       . 
TartadoDoT 

Uma 

SdnMl 
Dat0. 

Umb 

Appamit 

Moon'* 

MooD'a          1 

Solar 

and 

Bight  AM«iiiioii 

Bifht  Aaoen. 

DeeUnatioo      ; 

D»te. 

Tramit. 

in  Time. 

sloaff*r 

«-s^ 

tor             ' 

llioaror 

llMMiror        1 

Longitadft. 

Loogitada. 

d. 

h.    n.    •. 

a. 

O        1        II 

1 

Jan.  27 

27 

ILL. 

12  40  41.08 

2X)3238 

61.07 

—  2  35  484 

—2.93178 

27 

27 

ILu. 

13    2  20.88 

2.03747 

61.47 

—  6  26  103 

—2.92829   i 

28 

28 

ILL. 

13  24  20.31 

2.04544 

62.07 

—  8  14  33.0 

—2.92154 

28 

28 

ILu. 

13  46  48.63 

2.05625 

62.87 

—10  59  363 

—231094 

29 

29 

ILL. 

14    9  55.17 

2.06967 

63.88 

—13  39  52X) 

—239572 

29 

29 

ILu. 

14  33  49.29 

2X)8540 

65.08 

—16  13  384 

—237471 

SO 

30 

ILL. 

14  56  40X>6 

2.10312 

66.45 

—18  38  59.6 

—234632 

30 

30 

ILu. 

15  S4  35.79 

2.12241 

67.94 

—20  53  42.1 

—2.80797 

31 

31 

ILL. 

15  51  4341 

2.14236 

69.56 

—22  55  12.9 

—2.75565 

Feb.    1 

31 

ILu. 

16  20    748 

2.16212 

71.23 

—24  40  414 

—2.68304 

1 

32 

ILL. 

16  49  49.12 

2.18079 

72.81 

-26    7     23 

—2.57803 

2 

32 

ILu. 

17  20  44.97 

2.19736 

74.23 

—27  11     5.0 

—241371    : 

2 

33 

ILL. 

17  52  46.42 

2.21077 

75.40 

-27  49  454 

—2.09795   1 

3 

33 

ILu. 

18  25  89.20 

2.22014 

76.23 

—26    0  24.8 

+  130710  i 

3 

34 

ILL. 

18  59    4.54 

2.22495 

76.64 

—27  41     6.6 

+2.23907 

4 

34 

ILu. 

19  32  40.83 

2.22495 

76.62 

—26  50  563 

+231642  : 

4 

35 

ILL. 

20    6     6.44 

2.22042 

76.19 

—25  30    8.1 

+2.68000 

5 

35 

ILu. 

20  39     2.22 

2.21206 

75.42 

-23  40    93 

+2.79148 

5 

36 

ILL. 

21  11  18.82 

2.20099 

74.41 

-21  23  283 

+2.87181 

6 

36 

Lu. 

21  40    5.60 

2.18851 

73.28 

-18  43  273 

+233049 

6 

37 

Ll. 

22  10  29.73 

2.17502 

75^14 

—15  43  56J 

+237285   1 

7 

37 

Lu. 

22  39  58.76 

2.16208 

71.06 

—12  29     53 

+330245 

7 

38 

Ll. 

23     8  37.71 

2.15083 

70i>9 

—  9     3    53 

+3.02158 

8 

38 

Lu. 

23  36  34.26 

2.14054 

69.31 

—  5  30     13 

+303196   1 

8 

39 

Ll. 

0    3  57.70 

2.13309 

68.75 

—  1  53  483 

+3.03460 

9 

40 

Lu. 

0  30  58.09 

2.12827 

68.41 

.4-  1  41  583 

+3.03024 

9 

40 

Ll. 

0  57  45.70 

2.12620 

68.30 

-h  5  13  .')73 

+3.01927   i 

10 

41 

Lu. 

1  24  3038 

2.12675 

68J8 

^.  8  39    7-5 

+3.00174   , 

10 

41 

Ll. 

1  51  22X)l 

2.12966 

68  J5 

-hU  54  38.-' 

+237731    ' 

U 

42 

Lu. 

2  18  28.23 

2.13459 

694)7 

+14  57  563 

+2.94545 

U 

42 

Ll. 

2  45  55.91 

2.14101 

69J2 

4-17  46  383 

+2.90493 

12 

43 

Lu. 

8  13  49.94 

2.14826 

70.25 

+20  18  323 

+2.85385   , 

12 

43 

Ll. 

3  42  12.78 

2.15567 

70.88 

+22  31  383 

+2.78925   ' 

13 

44 

Lu. 

4  11     3  96 

2.16250 

7144 

+24  24  103 

+2.70646 

14 

44 

Ll. 

4  40  20.17 

2.16808 

71.89 

+25  54  363 

+239671    1 

14 

45 

Lu. 

5    9  55.06 

2.17161 

72.18 

+27     1  49.7 

+2.44189 

15 

45 

Ll. 

5  39  39.59 

2.17266 

72.24 

+27  45    43 

+2.19173 

15 

46 

Lu. 

6    9  2282 

2.17088 

72.04 

+28    4     8i) 

+133877 

16 

46 

Ll. 

6  38  52.92 

2.16619 

7139 

+27  59  143 

—1.92117 

16 

47 

Lu. 

7     7  5840 

2.15872 

70^1 

+27  31   113 

—239300 

1 

17 

47 

Ll: 

7  36  29.04 

2.14876 

704» 

+26  41  113 

—248043 

17 

48 

Lu. 

8    4  16.87 

2.13682 

684)9 

+25  30  49.1 

—2,60181 

18 

48 

Ll. 

8  31  16.57 

2.12349 

6736 

+24     1  533 

—2.68822 

18 

49 

Lu. 

8  67  25.57 

2.10931 

66.70 

+22  16  244 

—2.75243 

19 

49 

Ll. 

9  22  43.74 

2.09496 

6535 

+20  16  223 

—230142   , 

19 

50 

Lu. 

9  47  13JW 

2.08103 

6446 

+18    3  494 

—233929 

20 

50 

Ll. 

10  10  57.74 

2.06808 

6347 

+15  40  393 

—2.86863  . 

20 

51 

ILu. 

10  36     7.69 

2.05618 

62.60 

+13     8  453 

—2.89120 

21 

51 

ILL. 

10  58  37.16 

2.04680 

6138 

+10  29  484 

—2,90821 

..-." 

52 

ILu. 

11  20  39.82 

2.03862 

6133 

+  7  45  253 

-2.92054 

MOON  CULMINATIONS,  1856.     303 


1                                                                                     1 

WASHINGTON  MERIDIAN. 

Locwithm 
Tariatkmof 

81dei«al 
Thne 

of 
Semi- 
diameter 

r^ 

Meridian. 

Logarithm 

Meui 

SIdMMl 

Sate. 

Limb 

Appamit 

Moon^ii 

Hoo&'i 

Solar 

aod 

Right  Awouloii 

Right  Aaoen. 

SeoliMtion. 

Declination 

Diite. 

Tnmit. 

in  Time. 

■tonfiir 

for 

IhooroT 

1  hoar  of 

Longitade. 

Longitude. 

d. 

h.    m.    f. 

f. 

4.4  5'7    Vl 

Feb.  22 

52 

ILL. 

11  42  22.77 

2.03330 

60.96 

—2.92888 

22 

53 

II.  u. 

12    3  53.43 

2.03044 

60.78 

4-2    6  18.0 

—2.93352 

23 

54 

ILL. 

12  26  19.47 

2.03019 

60.79 

—  0  45  40.3 

—2.93480 

23 

64 

ILu. 

12  46  48.76 

2.03262 

60.99 

—  3  37  28.6 

—2.93268 

24 

55 

n.L. 

13    8  29.32 

2.03774 

61.38 

—  6  27  47,7 

—2.92718 

24 

55 

n.u. 

IS  SO  29.29 

2.04552 

61.98 

—  9  15  16.8 

—2.91799 

25 

56 

ILL. 

13  52  57.02 

2.05580 

62.78 

—11  58  30.3 

—2.90466 

25 

56 

n.u. 

14  16    0.89 

2.06838 

63.76 

— U  35  56.7 

—2.88647 

26 

57 

ILL. 

14  S9  49.10 

208307 

64.90 

—17     5  55.6 

—2.86225 

26 

57 

ILu. 

15    4  29.48 

2.09948 

66.20 

—19  26  34^ 

—2.83027 

27 

68 

ILL. 

15  SO    9.17 

2.11711 

67.62 

—21  35  48.8 

—2.78811 

27 

58 

ILu. 

15  56  53.83 

2.13529 

69.11 

—23  31  19.5 

—2.73167 

28 

59 

ILL. 

16  24  47.05 

2.15329 

70.62 

—25  10  354 

—2.65437 

28 

59 

ILu. 

16  53  49.57 

2.17032 

72.07 

—26  30  56^ 

—2.54372 

29 

60 

ILL. 

17  23  58.35 

2.18557 

73.39 

—27  29  35  J 

—2.37036 

29 

60 

n.u. 

17  55     6.08 

2.19808 

74.49 

—28    3  57^ 

—2.02935 

Miir.     1 

61 

ILL. 

18  27     1.05 

2.20720 

75.29 

—28  11  42.6 

4-1.49136 

1 

61 

ILu. 

18  59  27.98 

2.21243 

75.76 

—27  51     5.7 

4-2.24551 

2 

62 

ILL. 

19  32     9.19 

2.21357 

75.83 

—27     1     7.6 

4-2.51014 

2 

62 

ILu. 

20    4  46.81 

2.21088 

75.55 

-25  41  44.6 

-I-2.67136 

8 

63 

n.L. 

20  37    4.70 

2.20491 

74.98 

—28  53  51.6 

-1-2.78383 

8 

63 

ILu. 

21     8  50.23 

2.19640 

74.19 

—21  39  19.0 

4-2.86641 

4 

64 

ILL. 

21  39  55.09 

2.18631 

73.28 

—19    0  46.5 

4-2.92809 

4 

64 

ILu. 

22  10  15.77 

2.17569 

72.34 

—16     1  31.0 

4-2.97405 

5 

65 

U.L. 

22  39  52.91 

2.16545 

71.44 

—12  45  16.8 

4-3.00736 

6 

65 

n.u. 

23     8  50.64 

2.15634 

70.66 

—  9  16    3.7 

4-3.03003 

6 

66 

Ll. 

33  84  55.44 

2.14922 

70.04 

—  5  38    0.5 

4-3.04356 

7 

67 

Lu. 

0    2  56.70 

2.14398 

69.62 

—  1  55  14.3 

4-3.04875 

7 

67 

Ll. 

0  30  42.26 

2.14114 

69.42 

H-  1  48  12.2 

4-3.04622 

8 

68 

Lu. 

0  58  21.62 

2.14073 

6943 

+  5  28  25.5 

4-3.03619 

8 

68 

Ll. 

1  26    3.93 

2.14267 

69.64 

4-  9     1  45.0 

4-3.01853 

9 

69 

Lu. 

1  53  57.65 

2.14659 

70.01 

+12  24  44.3 

4-2.99286 

9 

69 

Ll. 

2  22     9.78 

2.15214 

70.51 

4-15  34  13.4 

4-2.95842 

10 

70 

Lu. 

2  50  45.64 

2.15860 

71.10 

-1-18  27  19.6 

4-2.91387 

10 

70 

Ll. 

3  19  48.16 

2.16539 

71.72 

4-21     1  29.5 

4-2.85709 

11 

71 

Lu. 

3  49  17.52 

2.17176 

72.30 

4-23  14  29.9 

4-2.78462 

U 

71 

Ll. 

4  19  10.75 

2.17690 

72.77 

4-25    4  33.1 

4-2.69055 

12 

72 

Lu. 

4  49  21.88 

2.18021 

73.06 

4-26  30  18.2 

4-2.56396 

12 

72 

Ll. 

5  19  42.02 

2.18119 

73.14 

4-27  30  55.7 

4-2.37949 

IS 

73 

Lu. 

6  50    0.27 

2.17932 

72.98 

4-28     6     8.6 

4-2.05269 

13 

73 

Ll. 

6  20    4.63 

2.17450 

72.55 

-|.28  16  13.8 

— li)4532 

14 

74 

Lu. 

6  49  43.35 

2.16684 

71.86 

4-28     2    0.1 

—2.11361 

14 

74 

Ll. 

7  18  45.93 

2.15670 

70.96 

4-27  24  43.3 

—2.38274 

15 

75 

Lu. 

7  47     3.94 

2.14451 

69.89 

4-26  26     0.2 

—2.53668 

15 

75 

Ll. 

8  14  32.10 

2.13085 

68.72 

4-25     7  42.3 

—2.64058 

16 

76 

Lu. 

8  41     7.88 

2.11631 

67.50 

4-23  31  48.6 

—2.71609 

16 

76 

Ll. 

9     6  49.51 

2.10154 

66.27 

4-21  40  20.1 

—2.77313 

17 

77 

Lu. 

9  31  40.63 

2.08711 

65.12 

4-19  35  15.7 

—2.81710 

17 

77 

Ll. 

9  55  44.33 

2.07357 

64.09 

4-17  18  29.3 

—2.85132 

18 

78 

Lu. 

10  19     5.94 

2.06138 

63.07 

4-14  51  49.1 

—2.87806 
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1 

Lonrithm 
Yariattonof 

BkteiMl 
Time 

of 
Semi- 

dkmeter 

Ta£doDof      1 

Mmn 
8oUr 
Dat0. 

BidnMl 
Date. 

Limb 

aod 

Tnoilt. 

BifhlSjcradon 
taWni.. 

Rigfal  Awen- 
■kmffv 
1  hour  of 

Mooo^ 

Ibr 
Ibouroi 

LoDgiUide. 

Bferidlaa. 

Umg^U^ 

d. 

h.    m.    •. 

•. 

o      1      a 

Mar.  18 

78 

I.L. 

10  41  51.05 

2.05084 

62.27 

+12  16  57.2 

—2.89883 

19 

79 

I.U. 

11     4     6.39 

2.04622 

61.62 

4-  9  35  29.4 

—2.91455 

19 

79 

I.L. 

11  25  68.87 

2.03591 

61.15 

+  6  48  55.9 

—2.92593 

20 

80 

I.U. 

11  47  35.73 

2.03193 

60.85 

4-  3  58  43.4 

—2.93339 

21 

81 

ILL. 

.     12  11     5.76 

2.03036 

60.74 

4-1     6  16.2 

—2.93732    ' 

21 

81 

ILu. 

12  32  33.65 

2X»149 

60.82 

—  1  47     2.9 

— 2J3777 

22 

82 

n.L. 

12  54     a68 

2.03515 

6IX)9 

—  4  39  50.4 

—2.93465 

22 

82 

ILu. 

13  15  58.45 

2.04127 

61.55 

—  7  30  41.1 

.      —2.92783 

23 

83 

ILL. 

13  38  10.60 

204980 

62.20 

—10  18    6.1 

-2.91698 

23 

83 

ILu. 

14    0  52.76 

2U)6055 

63i)3 

^13    0  31.8 

— 2J0146 

24 

84 

ILL. 

14  24  12.33 

2X)7328 

64.02 

—15  36  17.4 

— 2J80S6 

24 

84 

ILu. 

14  48  16.38 

2.08771 

65.15 

—18    3  34.1 

-2.85248 

25 

85 

ILL. 

15  13  11.33 

2.10336 

66.40 

—20  20  24.7 

—2.81604 

25 

85 

ILu. 

15  39     2.48 

2.11968 

67.74 

—22  24  42X> 

—2.76819 

26 

86 

ILL. 

16     5  53.47 

2.13609 

69.11 

—24  14  10.4 

—2.70449 

26 

86 

ILu. 

16  33  45.72 

2.15192 

70.46 

—25  46  27.2 

—2.61742    ' 

27 

87 

ILL. 

17     2  37.70 

2.16643 

71.73 

—26  59     8.9 

—2.49206 

27 

87 

n.u. 

17  32  24.54 

2.17886 

72.84 

—27  49  55.4 

—2.29092    1 

28 

88 

ILL. 

18     2  57.83 

2.18862 

73.72 

—28  16  4ai 

-1.84819    ! 

28 

88 

ILu. 

18  34     5.95 

2.19521 

74.32 

—28  17  38J 

4-1.79099 

29 

89 

n.L. 

19     5  34.93 

2.19833 

74.60 

—27  51  38.9 

4-2.29798 

29 

89 

ILu. 

19  37     9.86 

2.19802 

74.56 

—26  58    8.7 

4-1^2673    ' 

30 

90 

ILL. 

20    8  36.53 

2.19460 

74.24 

—25  37  184 

4-2.67330 

80 

90 

n.u. 

20  39  42.76 

2.18862 

73.70 

-23  50    2.8 

4-2.77808 

31 

91 

U.L. 

21  10  19.72 

2.18093 

73.01 

—21  37  574 

4-2.85679    ■ 

31 

91 

ILu. 

21  40  22.23 

2.17234 

72.23 

—19    3  11.6 

4-2.91709 

April  1 

92 

U.L. 

22    9  48.94 

2.16367 

71.45 

—16    8  25.8 

4-2.96327 

92 

ILu. 

22  38  41.83 

2.15570 

70.74 

—12  56  42.7 

4-2.99806 

93 

ILL. 

23     7     5.72 

2.14910 

70.15 

—  9  31  22.8 

4-3X>2321 

93 

ILu. 

23  35    7.47 

2.14439 

69.73 

—  5  56    0.6 

4-3X»973 

1 

94 

n.L. 

0    2  5543 

2.14198 

69.51 

—  2  14  204 

4-3J04SSS 

95 

n.u. 

0  aO  38.66 

2.14198 

69.50 

4-  1  29  46.2 

4-3.04930 

95 

n.L. 

0  58  26.52 

2.14440 

69.69 

4-  5  12  25.0 

4-3J04261 

96 

Lu. 

1  24     7.92 

2.14876 

70.08 

4-  8  49  41.8 

4-3.02796 

96 

Ll. 

I  52  30.20 

2.15518 

70.64 

4-12  17  45.3 

4^iK>475 

97 

Lu. 

2  21  20.75 

2.16295 

7IJ2 

4-15  32  52.9 

4-2J7192 

97 

Ll. 

2  50  44.11 

2.17140 

72.07 

4-18  31  35/) 

4-2.92788 

98 

Lu. 

3  20  42X>7 

2.17969 

72.83 

4-21  10  40.2 

4-2.87017 

98 

Ll. 

3  51   12.95 

2.18704 

73.51 

4-23  27  22.2 

4-2.79491 

99 

Lu. 

4  22  11.37 

2.19257 

74.03 

4-25  19  26.5 

4-2^9531 

99 

Ll. 

4  53  28.14 

2.19548 

74.32 

4-96  45  16J 

4-23584T    , 

100 

Lu. 

5  24  51.09 

2.19529 

7434 

4-27  43  58.4 

4-2^257    ' 

100 

Ll. 

5  56    6.05 

2.19173 

74.06 

4-28  15  25.1 

4-1.95318 

101 

Lu. 

6  26  58.43 

2.18480 

73.46 

4-28  20  12.4 

—1.61066 

101 

Ll. 

6  57  14.77 

2.17473 

72.58 

4-27  59  35.2 

— 2J15I1 

102 

Lu. 

7  26  43.94 

2.16203 

7M8 

4-97  15  17.7 

-2.44l7f    ' 

102 

Ll. 

7  55  18.05 

2.14734 

70.23 

4-26    9  25i) 

-2.57933 

103 

Lu. 

8  22  52.74 

2.I3I46 

68.90 

4-24  44  12.0 

—2.67265 

103 

Ll. 

8  49  26.73 

2.11511 

67.55 

4-23     1  55.3 

—2.74060 

104 

Lu. 

9  15    2.33 

2J09S95 

66.24 

4-21     4  47.6 

—2.79183 

1 
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WASHINGTON  MERIDIAN. 

LooriUun 
Variation  of 

Sidereal 
Thne 

of 

Semi. 

diameter 

paadng 

the 
Meridian. 

Logarithm 
Tariationof 

Moaa 
Solar 

Sidereal 
Date. 

Limb 
and 

Apparent 
Right  Ascension 

Moon'H 
lUgfat  Aiicen- 

MooDf 

Bate. 

Traniit. 

in  Time. 

eion  for 

fot. 

1  hour  of 

1  hoar  of 

Longitude. 

LoDgitode. 

d. 

h.    m.    B. 

8. 

O        1        II 

April  13 

104 

I.L. 

9  39  42.79 

2.08361 

65.01 

H-18  54  53.6 

-2.83129 

U 

105 

I.U. 

10     3  33.84 

2.06963 

63.90 

+16  34     8.8 

—2.86207 

14 

105 

I.L. 

10  26  41.99 

2.05725 

62.94 

4-14    4  18.4 

—2.88610 

15 

106 

I.U. 

10  49  14.50 

2.04600 

62.14 

4-11  26  58.3 

—2.90466 

15 

106 

Ll. 

11   11   18.89 

2.03910 

61.52 

4-  8  43  37.8 

—2,91871 

16 

107 

I.U. 

11  33     2.96 

2X)3362 

61.09 

4-  5  55  40.9 

—2.92891 

16 

107 

I.  L. 

11  54  34.60 

2.03072 

60.85 

4-  3    4  27.6 

—2.93556 

17 

108 

I.U. 

12  16     1.67 

2.03048 

60.81 

4-  0  11  17.0 

—2.93882 

17 

109 

I.L. 

12  37  32.06 

2.03298 

60.97 

—  2  42  30.8 

—2.93867 

18 

109 

I.U. 

12  59  13.68 

2.03802 

61.32 

—  5  35  33.4 

-2.93495 

18 

110 

I.L. 

13  21   14^1 

2.04556 

61.86 

—  8  26  23.9 

—2.92742 

19 

110 

I.U. 

13  43  41.71 

2.05538 

62.59 

—11  13  28.8 

-2.91551 

20 

111 

ILL. 

14     8  50.36 

2.06793 

63.48 

—13  55     6.7 

—2.89845 

20 

111 

11.  u. 

14  32  35.58 

2.08167 

64.53 

—16  29  27.6 

—2.87523 

21 

112 

n.  L. 

14  57     9.01 

2.09674 

65.72 

—18  54  32.2 

—2.84429 

21 

112 

n.u. 

15  22  35.91 

2.11257 

67.00 

—21     8  11.3 

—2.80339 

22 

113 

II.  L. 

15  49     0.15 

2.12859 

68.32 

—23     8     7.4 

—2.74927 

22 

113 

II.  U. 

16  16  23.38 

2.14420 

69.63 

—24  51  57.7 

—2.67669 

23 

114 

II.  L. 

16  44  44.43 

2.15857 

70.87 

—26  17  18.0 

-2.57576 

23 

114 

II.  U. 

17  13  58.99 

2.17099 

71.98 

—27  21  49.3 

-2.42635 

24 

115 

ILL. 

17  43  59.24 

2.18031 

72.88 

—28    3  26.3 

—2.16967 

24 

115 

ILu. 

18  14  34.11 

2.18752 

73.50 

—28  20  25.3 

—1.32634 

25 

116 

ILL. 

18  45  30.26 

2.19078 

73.82 

—28  11  34.4 

4-2.04179 

,25 

116 

n.u. 

19  16  33.04 

2.19061 

73.85 

—27  36  18.1 

4-2.38489 

26 

117 

U.L. 

19  47  28.26 

2.18729 

73.60 

—26  84  41.4 

4-2i>7159 

26 

117 

ILu. 

20  18    3.56 

2.18133 

73.10 

—25     7  28.5 

4-2.69723 

27 

118 

ILL. 

20  48     9.53 

2.17342 

72.41 

—23  15  59.1 

4-2.78902 

27 

118 

ILu. 

21   17  40.46 

2.16441 

71.63 

—21     2     1.7 

4-2.85878 

28 

119 

ILL. 

21  46  34.30 

2.15521 

70.84 

—18  27  46.9 

4-2.91270 

28 

119 

ILu. 

22  14  52.42 

2.14653 

70.09 

—15  35  42.0 

4-2.95453 

29 

120 

n.L. 

22  42  39.07 

2.13909 

69.44 

—12  28  26.8 

4-2.98655 

29 

120 

n.u. 

23  10    0.73 

2.13351 

68.94 

—  9     8  51.7 

4-3.01021 

30 

121 

n.L. 

23  37     5.58 

2.13017 

68.63 

—  5  39  55.2 

4-3.02649 

30 

122 

ILu. 

0    4    2.82 

2.12943 

68.54 

—  2    4  44.7 

4-3.03587 

Blay    1 

122 

ILL. 

0  31     2.30 

2.13139 

68.67 

4-  1  83  23.1 

4-3.03838 

I 

123 

n.u. 

0  68  14.03 

2.13599 

69.02 

4-  5  11     2.7 

4-3.03391 

2 

123 

ILL. 

1  25  47.66 

2.14292 

69.57 

4-  8  44  40.2 

4-3.02197 

2 

124 

n.u. 

1  53  52.09 

2.15186 

70.29 

4-12  10  35.3 

4-3.00182 

3 

1?4 

n.L. 

2  22  34.63 

2.16221 

71.15 

4-15  25     4.2 

4-2.97202 

3 

125 

Lu. 

2  49  36.24 

2.17278 

72.09 

4-18  24  25.0 

4-2.93085 

4 

125 

Ll. 

3  19  45.28 

2.18361 

73.03 

4-21     5    4.1 

4-2.87558 

5 

126 

Lu. 

3  50  37.71 

2.19324 

73.89 

4-23  23  46.0 

4-2.80188 

5 

126 

Ll. 

4  22     7.30 

2.20069 

74.58 

4-25  17  43.8 

4-2.70252 

6 

127 

Lu. 

4  54    3.25 

2.20515 

75.01 

4-26  44  50.6 

4-2.56336 

6 

127 

Ll. 

5  26  11.01 

2.20593 

75.11 

4-27  43  48.7 

4-2.34928 

7 

128 

Lu. 

5  58  13.43 

2.20268 

74.85 

+28  14  15.6 

4-1.91116 

7 

128 

Ll. 

6  29  52.74 

2.19543 

74.24 

4-28  16  43.7 

—1.74507 

8 

129 

Lu. 

7     0  52.68 

2.18458 

73.31 

4-27  52  35.9 

—2.26505 

8 

129 

Ll. 

7  31     0.04 

2.17067 

72.13 

4-27     3  49.7 

—2.47929 

9 

130 

Lu. 

8    0     5.68 

2.15451 

70.77 

4-25  52  51.0 

—2.60863 

39 
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Lonrithm 
Taxation  of 

Bidareal 
Thna 

of 
Semi- 

diameter 

Looritfam 
"Maticmor 

Blaui 

SoUr 

Skkrad 
Dat0. 

Lfanb 
and 

Apparent 
Right  AscensioQ 

Mood'h 
Right  Aacen- 

Mooa'a 

Date. 

Tmult 

in  lima. 

Bionfor 

Meridian. 

U>t 

1  hour  of 

IhooroT 

Longitade. 

Loogitiida.       , 

d. 

h.    m.    a. 

a. 

O       1       II 

1 

Mat    9 

130 

Ll. 

8  28     4.83 

2.13704 

69.32 

-«-24  22  15.9 

—2.69679    I 

^  10 

131 

I.U. 

8  54  56.64 

2.11912 

67.86 

-«-22  34  40.1 

—2.76057    1 

10 

131 

Ll. 

9  20  43.57 

2.10147 

6645 

-«-20  32  33.2 

—2.80821 

11 

132 

I.U. 

9  45  30i»6 

2.08483 

65.14 

-«-18  18  12.3 

-2.84442 

11 

132 

Ll. 

10    9  24.11 

2.06982 

63J)8 

H-15  53  402 

—2.87216 

1 

12 

133 

I.U. 

10  32  31.95 

2.05679 

62.99 

+13  20  46.1 

—2.89354 

12 

133 

Ll. 

10  55     2.32 

2.04614 

62.18 

+10  41     7.6 

—2.90888 

13 

134 

Lu. 

11   17    3.80 

2.03806 

61.56 

-«-  7  56  114 

—2.92205 

13 

134 

Ll. 

11  38  45.03 

.    2.03278 

61.15 

4-5     7  17.6 

—2.93059 

14 

135 

Lu. 

12    0  14.71 

2.03032 

60.94 

-«-  2  15  414 

—2.93591 

14 

136 

Ll. 

12  21  41.45 

2.03080 

60.94 

—  0  37  23.7 

—2.93807 

15 

136 

Lu. 

12  43  13.87 

2.03415 

61.15 

—  3  30  43.3 

—2,93707 

15 

137 

Ll. 

13     5     0.51 

2.0*022 

61.57 

—  6  22  594 

-2.93268 

16 

137 

Lu. 

13  27     9.82 

2.04906 

62.18 

—  9  12  47.5 

—2.92443 

16 

138 

Ll. 

13  49  50.15 

2i)6024 

62J8 

— U  58  354 

—2.91174 

17 

138 

Lu. 

14  13     9i»2 

2.07353 

63.96 

—14  38  40.1 

—2.89371 

17 

139 

Ll. 

14  37  1540 

2.08856 

65.10 

— IMl     64 

—2.86900   ' 

18 

139 

Lu. 

15     2  1449 

2.10479 

66.36 

—19  33  47.1 

—2.83582  1 

18 

140 

Ll. 

15  28  12.06 

2.12169 

67.69 

—21  44  22.9 

—2.79148  1 

19 

140 

ILu. 

15  57  2946 

2.13915 

69.05 

—23  40  23^ 

—2-78183  ; 

1 

20 

141 

ILL. 

16  25  33.68 

2.15500 

70.38 

—25  19  14.5 

—2.65011    ' 

20 

141 

ILu. 

16  54  37.13 

2.16909 

71.60 

—26  38  20.3 

—2.53390  1 

21 

142 

ILL. 

17  24  32.92 

2.18061 

72.63 

—27  35  16.7 

—2.35353 

21 

142 

ILu. 

17  55  10^8 

2.18890 

7340 

—28     7  59.6 

—2.00087   1 

22 

143 

ILL, 

18  26  15.52 

2.19351 

73.86 

—28  14  56.8 

4-149693 

22 

143 

ILu. 

18  57  32.36 

2.19432 

73.98 

—27  55  164 

+2J1854 

23 

144 

ILL. 

19  28  44.53 

2.19142 

73.77 

—27     8  51.8 

4-2.47436  , 

23 

144 

ILu. 

19  59  37.10 

2.18532 

73.28 

—25  56  22.1 

4-2.62910 

24 

145 

n.L. 

20  29  58.14 

2.17661 

72.57 

—24  19     7.3 

4-2.73656 

24 

145 

ILu. 

20  59  3940 

2.16625 

71.71 

—22  18  59.3 

4-2J1571 

25 

146 

ILL. 

21  28  37.04 

2.15518 

70.79 

—19  58  14.1 

4-2.875T6 

25 

146 

ILu. 

21  56  51.00 

2.14429 

69.89 

—17  19  213 

4-2.92184   ; 

26 

147 

ILL. 

22  24  24.56 

2.13440 

69.07 

—14  24  59.5 

4-2.95718  1 

26 

147 

ILu. 

22  51  23  68 

2.12613 

68.39 

—11  17  49.7 

4-2.98376  1 

27 

148 

II.  L. 

23  17  56.27 

2.12008 

67  J9 

—  8    0  34.8 

+3.00308 

27 

148 

n.u. 

23  44  11.56 

2.11667 

67.60 

—  4  35  68JJ 

4-3.01569 

28 

149 

ILL. 

0  10  19.69 

2.11611 

67.53 

—  1     6  46 J 

4-3i)2230 

28 

150 

ILu. 

0  36  31.09 

2.11856 

67.69 

-«-  2  24  10.2 

4-3X>2296  1 

29 

150 

ILL. 

1     2  56^3 

2.12385 

68.08 

-«-  5  53  56;9 
4-  9  19  30.t> 

4-3X)1741 

29 

151 

ILu. 

1  29  46.31 

2.13171 

68.69 

4-3iN>5U 

SO 

151 

ILL. 

1  57     9.97 

2.14179 

6949 

4-12  37  87J 

+2.98520 

30 

152 

ILu. 

2  25  15.64 

2.15354 

70.44 

4-15  44  59.1 

+2.95626 

81 

152 

ILL. 

2  53  69.32 

2.16610 

71.47 

4-18  38  ia9 

+2.91685 

31 

153 

ILu. 

3  23  54.00 

2.17854 

72.52 

4-21   13  48.1 

+2.86249 

Jime    1 

153 

ILL. 

3  54  28.77 

2.18994 

73.60 

4-28  28  85.0 

+2.79007  , 

1 

1 

154 

ILu. 

4  25  48.07 

t.19923 

74.31 

4-25  19  85.2 

+2.69136 

2 

154 

Ll. 

4  55  11.64 

2.20523 

.  74.86 

4-26  44  25.0 

+2.55108  1 

3 

155 

Lu. 

5  27  23.51 

2.20769 

75.08 

4-27  41  26.8 

+2.38062 

3 

155 

Ll. 

5  59  37.06 

2.20591 

74.93 

4-28    9  S5.7 

+1.85246  , 

4 

156 

Lu. 

6  31  38.04 

2.19981 

74.40 

4-28  10    &1 

— 1J8251 
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WASHINGTON  MERIDIAN. 

Leyailthm 

Sidereal 
Time 

of 
Semi- 

dlametflr 

YarUtionof 

Mean 
Max 

Bideraal 
Date. 

Umb 
and 

Apparait 

Right  AMMOdOli 

Moon'H 
Right  Awsen- 

DeoUnation. 

Moon'a 
DecliMtkm 

Date. 

Tmult 

in  Time. 

■ionfiir 

IMMhlg 

the 
Meridian. 

for 

Ihourof 

Ihoorof 

LoDgitnde. 

LoDgitade. 

d. 

h.    m.    8. 

a. 

O         1        II 

June    4 

156 

I.L. 

7     2  53.27 

2.18963 

73.52 

-«-27  43  14.3 

—2.29929 

5 

157 

I.U. 

7  33  22.54 

2.17600 

72.36 

H-26  51  10.7 

—2.50406 

5 

157 

I.L. 

8    2  49.94 

2.15981 

71.01 

H-25  36  24.9 

—2.62951 

6 

158 

I.U. 

8  31     9.36 

2.14201 

69i»6 

H-24     1  41.0 

—2.71517 

6 

158 

Ll. 

8  58  19.08 

2.12362 

68.08 

4-22     9  46.6 

—2.77663 

7 

159 

Lu. 

9  24  21.08 

2.10541 

66.64 

+20    3  23.6 

—2.82204 

7 

159 

I.L. 

9  49  20.09 

2.08803 

65.31 

4-17  45    0.6 

—2.85612 

8 

160 

Lu. 

10  13  22.85 

2.07218 

64.12 

4-15  16  51.1 

—2.88184 

8 

160 

I.L. 

10  36  37.32 

2.0^850 

63.09 

4-12  40  52.8 

—2.90113 

9 

161 

Lu. 

10  59  12.07 

2.04724 

62.26 

4-  9  58  48.7 

—2.91540 

9 

161 

Li. 

11  21  16.14 

2.03866 

61.64 

4-  7  12    9.0 

—2.92557 

10 

162 

Lu. 

11  42  58.67 

2.03302 

61.23 

4-  4  22  14.7 

—2.93222 

10 

163 

Ll. 

12    4  28.80 

2.03336 

61.03 

4-  1  30  19.8 

—2.93576 

11 

163 

Lu. 

12  25  55.65 

2.03080 

61.04 

—  1  22  24.3 

—2.93636 

11 

164 

Ll. 

12  47  28.35 

2.03431 

61J8 

—  4  14  47.8 

—2.93399 

12 

164 

Lu. 

13     9  15.99 

2.04076 

61.73 

—  7     5  37X) 

—2.92840 

12 

165 

Ll. 

13  31  27.61 

2.05007 

62.39 

—  9  53  32.9 

—2.91913 

IS 

165 

Lu. 

13  54  12.20 

2.06194 

63.25 

—12  37     8.3 

—2.90547 

13 

166 

Ll. 

14  17  38.45 

2.07609 

64.28 

->15  14  43.4 

—2.88643 

14 

166 

Lu. 

14  41  54.55 

2.09216 

65.47 

—17  44  25.6 

—2.86052 

14 

167 

Ll. 

15     7    7.81 

2.10948 

66.80 

—20    4     6.8 

—2.82575 

15 

167 

Lu. 

15  33  24.09 

2.12743 

68.22 

—22  11  24.7 

—2.77902 

15 

168 

Ll. 

16    0  47.06 

2.14526 

69.66 

—24     3  42.7 

—2.71550 

16 

168 

Lu. 

16  29  17.27 

2.16211 

71.05 

—25  38  15.6 

—2.62706 

16 

169 

Ll. 

16  58  51.44 

2.17705 

72:31 

—26  52  17.7 

-3.49748 

17 

169 

Lu. 

17  29  21.88 

2.18912 

73.85 

—27  43  13.2 

—2.28533 

18 

170 

ILL. 

18    3     4.60 

2.19789 

74.10 

—28     8  48.5 

—1.79029 

18 

170 

ILu. 

18  34  48.10 

2.20213 

74.50 

—28     7  28.2 

4-1.87910 

19 

171 

n.L. 

19     6  40.83 

2.20211 

74.53 

—27  38  23.9 

4-2.33224 

19 

171 

ILu. 

19  38  24.42 

2.19802 

74.20 

—26  41  41.2 

4-2.54580 

SO 

172 

n.L. 

20    9  42.47 

2.19050 

73.57 

—25  18  19.3 

4-2.68205 

20 

172 

ILu. 

20  40  22.17 

2.18027 

72.73 

—23  30    2.9 

4-2.77808 

21 

173 

ILL. 

21   10  15.25 

2.16838 

71.75 

—21   19  13.8 

4-2.84880 

21 

173 

ILu. 

21  39  18.14 

2.15579 

70.72 

—18  48  36.6 

4-2.90184 

22 

174 

n.L. 

22     7  31.56 

2.14351 

69.73 

—16     1     8.1 

4-2.94171 

22 

174 

n.u. 

22  34  59.64 

2.13236 

68J3 

—12  59  49.3 

4-2.97132 

23 

175 

ILL. 

23     1  49  23 

2.12307 

68.08 

—  9  47  39.4 

4-2.99255 

23 

175 

ILu. 

23  28     9.00 

2.11618 

67.53 

—  6  27  33.3 

4-3.00668 

24 

176 

ILL. 

23  54     8.72 

2.11203 

67J1 

—  3     2  20.7 

4-3.01460 

24 

177 

ILu. 

0  19  58.97 

2.11089 

67.13 

4-  0  25  13.6 

4-3.01670 

25 

177 

ILL. 

0  45  50.55 

2.11277 

67.28 

4-  3  52  26.6 

4-3.01313 

25 

178 

ILu. 

I  11  54.21 

2.11757 

67.66 

4-  7  16  35.1 

4-8.00363 

26 

178 

ILL. 

1  38  20.32 

2.12509 

68.25 

4-10  34  53.3 

4-2.98776 

26 

179 

ILu. 

2     5  18.43 

2.13488 

69.02 

4-13  44  31.6 

4-2.96459 

27 

179 

ILL. 

2  32  56.64 

2.14631 

69.93 

4-16  42  35^ 

4-2.98268 

27 

180 

n.u. 

3     1  21.31 

2.15863 

70.94 

4-19  26    5.7 

4-2.88997 

28 

180 

ILL. 

3  80  35.60 

2.17106 

71.97 

4-21  52    3.8 

4-2.83321 

28 

181 

ILu. 

4     0  39.17 

2.18259 

72.93 

4-23  57  36.2 

4-2.75747 

29 

181 

ILL. 

4  31  27.30 

2.19218 

73.73 

4-25  40    3.8 

4-2.65389 

29 

182 

ILu. 

6     2  50.55 

2.19885 

74.29 

4-26  57  13.7 

4-2.50474 
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Solar 


Jane  30 

SO 

July     1 

S 

S 


8 
8 
9 
9 
10 

10 
11 
11 
12 
IS 

13 
13 
14 
14 
15 

15 
16 
16 
17 
18 

18 
19 
19 
90 
20 

91 
21 
92 
22 

28 

23 
24 
24 

25 
25 


BidnMl 
Date. 

Limb 

and 

TTaarit. 

d. 

182 

ILL. 

183 

II.  U. 

183 

U.L. 

184 

I.U. 

184 

Ll. 

185 

I.U. 

185 

I.L. 

186 

I.U. 

186 

I.L. 

187 

I.U. 

187 

I.L. 

188 

I.U. 

188 

I.L. 

189 

I.U. 

189 

I.L. 

190 

I.U. 

191 

I.L. 

191 

I.U. 

192 

Ll. 

192 

Lu. 

198 

Ll. 

193 

Lu. 

194 

Ll. 

194 

Lu. 

195 

Ll. 

195 

Lu. 

196 

Ll. 

196 

Lu. 

197 

Ll. 

197 

Lu. 

198 

Ll. 

198 

Lu. 

199 

Ll. 

199 

ILu. 

200 

ILL. 

200 

n.u. 

201 

ILL. 

201 

ILu. 

202 

ILL. 

202 

ILu. 

203 

n.  L. 

204 

n.u. 

204 

ILL. 

205 

ILu. 

205 

ILL. 

206 

ILu. 

206 

ILL. 

207 

n.u. 

207 

ILL. 

208 

ILu. 

Bifhi 
in 


h.  m.    a. 

5  34  35.16 

6  6  24.14 

6  37  59.07 

7  6  35.96 

7  36  54.42 

8  6  15.21 

8  34  31.54 

9  1  40.77 
9  27  44.12 
9  52  45.63 

10  16  51.41 

10  40  8.98 

11  2  46.50 
11  24  53.78 

11  46  36.71 

12  8  7.36 
12  29  33.84 

12  51  5.24 

13  12  50.73 
13  34  5943 

13  57  40.55 

14  21  3.03 

14  45  15.42 

15  10  25.55 

15  36  39.88 

16  4  2.83 

16  32  35.93 

17  2  16.19 

17  32  57.24 

18  4  26.91 

18  36  29.61 

19  8  46.47 

19  40  58.31 

20  15  15.87 

20  46  26.58 

21  16  50.78 

21  46  24.13 

22  15  6.77 

22  43  2.58 

23  10  18.56 

23  37     2.86 

0  3  25.52 

0  29  36.98 

0  55  47.83 

1  22    a64 

1  48  49.22 

2  15  5830 

2  43  43.75 

3  12  10.18 
3  41  20.42 


Lonrithm 
Variation  of 

Sidenal 
Time 

of 

Semi. 

diaoMCMT 

pajjtog 

Moon'M 

Bight  A«oen- 

■kmfiff 

Iboorof 

Longitude. 

Iferidiaa. 

2.20181 

74.55 

2.20071 

74.43 

2.19540 

73.96 

2.18653 

73.14 

2.17386 

72.05 

2.15866 

70.75 

2.14167 

69.34 

2.12379 

67.90 

2.10595 

66.51 

2.08888 

65.21 

207321 

64.04 

2.05949 

63.04 

2X>4809 

63.22 

2.03929 

61.60 

2.03334 

61.20 

2X»040 

6\m 

2.03056 

61.05 

2.03375 

61.29 

2.03993 

61.74 

2X>4902 

62.41 

2.06081 

63.28 

2.07493 

64.34 

2.09107 

65i»7 

2.10870 

66.93 

2.12707 

68.37 

2.14566 

69.85 

2.16319 

71.30 

2.17903 

72.62 

2.19209 

73.72 

2.20164 

74.53 

2J0707 

74.99 

2.20806 

75.06 

2.20485 

74.76 

2.19761 

74.15 

2.18766 

73.30 

2.17586 

72.30 

2.16328 

71.25 

2.15085 

70J4 

2.13953 

69.34 

2.12995 

68.59 

2.12267 

68.02 

2.11813 

67.68 

2.U654 

67.58 

2.U787 

67.70 

2.12199 

68.04 

2.12863 

68.59 

2.13729 

69.32 

2.14749 

70.15 

2.15845 

71.05 

2.16929 

71J7 

-«-27  47  31.4 
H-28  10  9.9 
-«-28  5  15.5 
•+■27  33  47.8 
H-26  37  31.1 

H-25  18  43.8 
H-23  40  4.2 
-«-21  44  18.3 
H-19  34  8.6 
H-17  12    8.0 

+14  40  36.3 
^-12  1  37.1 
+  9  16  59.7 
+  6  28  20.7 
+  3  37     5.7 

+  0  44  32.5 

—  2  8  8i) 
^  4  59  44.0 

—  7  49  4.4 
—10  34  54.2 

—13  15  50.5 
—15  50  19.5 
—18  16  35^ 
—20  32  37.0 
—22  36     6.1 

—24  24  31.3 
—25  55  8.1 
—27  5  7.0 
—27  51  46.5 
—28  12  UJO 

—28  6  9J 
—27  31  6.4 
—26  27  30.4 
—24  56  17.7 
—22  59  18.2 

—90  39  5.1 
—17  58  40.9 
—15  1  25.5 
—11  50  45.6 

—  8  30    5.9 

—  5     2  46 J 

—  1  32  0.6 
+  1  59  11.2 
-«-  5  27  52.3 
-h  8  51  13.3 

-«-12  6  27.6 
H-15  10  52J 
-his  1  43.5 
-^20  36  21.4 
-1-22  52  ia9 


Mooa'a 


for 
IboaroT 


H-2J6I50 
H-1.64081 
—  1.96487 
—2.34410 
—2.53100 

—2.64916 
—2.73102 
—2.79017 
—2.83403 
— 2J6662 

— 2J9085 

-2.90670 
—2.92140 
—2.92988 
—2.93474 

— 2J3683 
—2.93535 
—2.93113 
—2.92382 
— 2J1281 

— 2J9757 
— 2J7707 
—284971 
— 2JI339 
—2.76499 

—2.69890 
—2.60619 
—2.46804 
-2.23262 

—1.57027 

-^2X)1529 
-1-2.39278 
4-238904 
-h2.7l794 
+2.80982 

+2.87747 
+2.92787 
+2.96503  I 
+2.99170  I 
+3J»975 

-1-3.02026 
-1-3^12419 
+3.02207 
+3i>1384 
+2J9942 

+2J78S4 
+2.94956 
+2.9U61 
+2.86229 

+2.79786 
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Losarlthm 
yariatkmof 

Sidanal 
Tima 

of 
Semi- 
diameter 

LogariOim 
Tariatlonof 

M«u 

Sidaraal 
Date. 

Limb 

Apparait 

Moon'H 

Moon'i 

Solar 

and 

BifhtAaoanaioB 

Rigfal  Aaoen- 

Daelination. 

DecUnation 

Date. 

TXaoflU. 

in  Time. 

akmfiir 

Meridian. 

for 

1  hour  of 

1  hour  of 

Loofitada. 

LoDgitiide. 

d. 

h.    m.    •. 

a. 

O        1        II 

July  26 

208 

n.L. 

4  11  I3i)5 

2.17909 

72.81 

H-24  46  44.7 

+2.71257 

26 

209 

II.  u. 

4  41  42.94 

2.18698 

73.47 

+26  17  53.8 

+2.59555 

27 

209 

II.  L. 

5  12  40.90 

2.19215 

73.88 

4-27  23  54.1 

+2.42312 

27 

210 

II.  U. 

6  43  54.10 

2.19410 

74.00 

+28    3  364 

+2.11951 

28 

210 

ILL. 

6  15     7j02 

2.19204 

73.80 

+28  16  33.3 

—0.30049 

28 

211 

Hu. 

e  46    344 

2.18632 

73J6 

+28    3    3.6 

—2.12104 

29 

211 

ILL. 

7  16  27.80 

2.17696 

72.42 

+27  24     94 

—2.41455 

29 

212 

n.u. 

7  46    7.03 

2.16465 

71.33 

+26  21  32.7 

—2.56695 

ao 

212 

ILL. 

8  14  51.65 

2.15002 

70J0S 

+24  57  214 

—2.67279 

31 

213 

ILu. 

8  42  85.93 

2.13389 

68.73 

+28  14    3.7 

—2.74814 

81 

213 

Ll. 

9    7    3.22 

2.11774 

67.86 

+21  14  14.6 

—2.80346 

Aug.    1 

214 

Lu. 

9  32  46.88 

2.10099 

66.04 

+19    0  284 

—2.84487 

1 

214 

Ll. 

9  57  33.18 

2.08504 

64.81 

+16  35  11.2 

—2.87578 

2 

215 

Lu. 

10  21  27.71 

2.07033 

63.71 

+14    0  39.8 

—2.89881 

2 

215 

Ll. 

10  44  37.26 

2X)5740 

62.77 

+11  18  58.2 

—2.91554 

3 

216 

Lu. 

11     7    9.47 

2iM669 

62X)1 

+  8  31  58.2 

—2.92707 

3 

216 

Ll. 

11  29  12.37 

2.03842 

61.44 

+  5  41  19.2 

—2.93442 

4 

217 

Lu. 

11  50  54.35 

2.03282 

61.07 

+  2  48  32.2 

—2.93789 

4 

218 

Ll. 

12  12  23.73 

2.03007 

60.91 

»  0    5    04 

-2.93827 

5 

218 

Lu. 

12  33  49.34 

2.03019 

'      60.96 

—  2  58     1.8 

—2.93537 

5 

219 

Ll. 

12  55  19.57 

2.08318 

61J1 

—  5  49  18.2 

—2.92935 

6 

219 

Lu. 

13  17    3.13 

2J03914 

61.67 

—  8  37  34.9 

—2.91995 

6 

220 

Ll. 

13  39    8.77 

2.04782 

62.33 

—11  21  36.3 

—2.90712 

7 

220 

Lu. 

14     1  45.  9 

2X)5896 

63.19 

—14     0    0.8 

—2.88956 

7 

221 

Ll. 

14  25    0.69 

2.07251 

64.23 

—16  31  18.3 

—2.86687 

8 

221 

Lu. 

14  49     3.75 

2.08796 

6543 

—18  53  48.8 

—2.83727 

8 

222 

Ll. 

15  14     1.86 

2.10486 

66.76 

—21     5  39.5 

—2.79862 

9 

222 

Lu. 

15  40     1.31 

2.12271 

68.19 

—23    4  42.6 

—2.74776 

9 

223 

Ll. 

16    7     6.73 

2.14073 

69.65 

—24  48  S%JO 

—2.67910 

10 

223 

Lu. 

16  35  19.77 

2.15806 

71.08 

—26  14  53.3 

—2.58287 

10 

224 

Ll. 

17    4  39.  8 

2.17386 

72.41 

—27  20  51.0 

—2.43876 

11 

224 

Lu. 

17  34  58.79 

2.18724 

73.55 

—28    3  55.2 

—2.18784 

11 

225 

Ll. 

18     6     8.98 

2.19753 

7441 

—28  21  46.2 

—1.35787 

12 

225 

Lu. 

18  37  55.61 

2.20396 

74.94 

—28  12  30.3 

+2.06582 

12 

226 

Ll. 

19  10     1.85 

2.20642 

75.11 

—27  34  59.2 

+2.41378 

13 

226 

Lu. 

19  42     9.79 

2.20480 

74.93 

—26  28  49.7 

+2.60389 

18 

227 

Ll. 

20  14     2.71 

2.19962 

74.44 

—24  54  39.6 

+2.73141 

14 

227 

Lu. 

20  45  26.55 

2.19167 

73.71 

—22  53  59.1 

+2-82353 

14 

228 

Ll. 

21  16  11.54 

2.18139 

72.82 

—20  29    6.6 

+2.89223   , 

15 

228 

Lu. 

21  46  12.31 

2.17079 

71.88 

—17  42  54.8 

+2.94382 

16 

229 

n.  L. 

22  17  49.98 

2.15939 

70.96 

—14  38  47.8 

+2.98198 

16 

229 

ILu. 

22  46  21.82 

2.14937 

70.13 

—11  20  22.1 

+3.00935 

17 

230 

ILL. 

23  14  17.55 

2.14098 

6945 

—  7  51  21.2 

+3.02740 

17 

230 

ILu. 

23  41  45.04 

2.13513 

68.96 

—  4  15  30.3 

+3.03751 

18 

231 

ILL. 

0    8  53.50 

2.13098 

68.68 

—  0  36  294 

+3.04027 

18 

232 

n.u. 

0  35  52.83 

2.12979 

68.62 

+  3     2     7J 

+3.03589 

19 

232 

ILL. 

1     2  53.08 

2.13139 

68.78 

+  6  36  554 

+3.02483 

19 

233 

ILu. 

1  30    4.08 

2.13551 

69.15 

+10    4  38.6 

+3.00671 

20 

233 

n.  L. 

1  57  34.62 

2.14170 

69.70 

+13  22     8.9 

+2.98088 

20 

234 

ILu. 

2  25  32.40 

2.14968 

70.39 

+16  26  28.1 

+2.94639 
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Logarithm 
YaXtkmof 

SIderaal 
Time 

of 

8eml- 

diameter 

pajjlng 

Maildlaii. 

Lofaifthm 
Yariatfooof 

Bfaui 
Solar 

Date. 

Limb 
and 

TXaoflU. 

Bichi^Aaoanrion 
In  Time. 

Moon'H 

Right  Aaoen- 

ikmfcc 

Iboorof 

MOOB^ 

for 
Ibouroi 

LoogUiMla. 

hon^toOm.       1 

(L 

h.    m.    a. 

a. 

O        1        II 

Aug.  21 
21 

234 

n.L. 

2  54     3.84 

2.15872 

71.17 

H-19  14  493 

+2.90162 

235 

n.u. 

3  23  11.69 

2.16794 

71 M 

H-21  44  31.7 

+234365   ' 

22 

235 

II.  L. 

3  52  56.44 

2.17667 

72.74 

-•-23  53  103 

+2.76862   , 

22 

238 

II.  u. 

4  23  14.84 

2.18410 

73.38 

-«-25  38  40.7 

+2.66890 

23 

286 

U.I. 

4  53  59.84 

2.18896 

73J3 

-1-26  59  203 

+233034 

23 

237 

ILu. 

5  25    0.98 

2.19142 

74J82 

+27  54    0.1 

+2316U6   j 

24 

237 

II.  L. 

6  56    4.93 

2.19044 

73J2 

+28  22    5.1 

+136862   1 

24 

238 

II.  u. 

6  26  57.15 

2.18597 

7349 

+28  23  433 

—1.75509   1 

25 

238 

n.L. 

6  57  23.13 

2.17811 

72.77 

+27  59  423 

—236061 

25 

289 

It  IT. 

7  27  10^ 

2.16735 

71J0 

+27  11  233 

—247614   J 

26 

239 

n.L. 

7  56    7.99 

2.15515 

70.63 

+26    0  393 

-2.608n   ' 

26 

240 

II.  u. 

'8  24  10.29 

2.13966 

69.84 

+24  29  40.7 

—2.70037 

27 

240 

ILL. 

8  51   13.48 

2.12318 

67.99 

+22  40  48.7 

—2.76711 

27 

241 

II.  u. 

9  17  17.46 

2.10697 

66.66 

+20  36  28.7 

—231704 

28 

241 

ILL. 

9  42  24^ 

2X)9121 

6540 

+18  19    2.7 

—2.85498  ' 

28 

242 

ILtj. 

10     6  39.98 

2/)7639 

64.24 

+15  50  454 

—238359  1 

29 

242 

ILL. 

10  30     8.76 

2.06315 

63.22 

+13  13  433 

—2.90505 

ao 

243 

Lu. 

10  50  53.15 

2.05223 

62^ 

+10  29  543 

—2,92062  , 

90 

243 

Ll. 

11  13  11.34 

2.04285 

61.68 

+  7  41     53 

—233136  ■ 

31 

244 

Lu. 

11  35    4.46 

2X)3579 

61.18 

+  4  48  54.7 

—2.93789  . 

31 

244 

Ll. 

11  56  40.27 

2.03141 

60.88 

+  1  54  533 

—2.94062  ' 

Sept    1 

245 

Lu. 

12  18     6.67 

2.02946 

60.78 

—  0  59  313 

—233997 

^      1 

246 

Ll. 

12  39  31.63 

2.03031 

60.85 

—  3  53    03 

—2.93586  ' 

2 

246 

Lu. 

13     1     3.00 

2.03879 

61.13 

—  6  44  113 

—2.92834 

2 

247 

Ll. 

13  22  48.69 

2X)3989 

61.62 

—  9  31  463 

—231719 

3 

247 

Lu. 

13  44  56.67 

2.04840 

62.29 

*12  14  233 

-2.902011 

3 

248 

Ll. 

14     7  34.70 

2.05922 

63.14 

—14  50  393 

—238218 

4 

248 

Lu. 

14  30  50.39 

2,07207 

64.17 

—17  18  58.7 

—235691 

4 

249 

Ll. 

14  54  50.94 

2.08661 

65.33 

—19  37  443 

—232504 

5 

249 

Lu. 

15  19  42.74 

2.10219 

6637 

—21  45     8.1 

—2.78519 

5 

250 

Ll. 

15  45  30.93 

2.11863 

67  J6 

—23  39    9.7 

—2.72705 

e 

250 

Lu. 

16  12  19.30 

2.13526 

69.18 

—25  17  434 

—2.65225 

8 

251 

Ll. 

16  40    8.91 

2.15100 

7031 

—26  38  303 

—235096 

7 

251 

Lu. 

17     8  57.63 

2.16536 

71.75 

—27  39  143 

—239707  1 

7 

252 

Ll. 

17  38  40.37 

2.17771 

72.78 

—28  17  383 

—2.12254 

8 

252 

Lu. 

18    9    8.37 

2.18727 

7337 

—28  31  433 

+031954  ' 

8 

253 

Ll. 

18  40    9J» 

2.19346 

74.09 

—28  19  493 

+2.10243 

9 

253 

Lu. 

19  11  29.72 

2.19629 

74J9 

—27  40  503 

+242095 

9 

254 

Ll. 

19  42  54.19 

2.19559 

74.20 

—26  34  203 

+2.60260  1 

10 

254 

Lu. 

20  14     8.89 

2.19193 

7334 

—25     0  474 

+2.72770 

10 

255 

Ll. 

20  45     2.17 

2.18561 

73.27 

—28     I     93 

+232027  1 

11 

255 

Lu. 

21  15  25.62 

2.17794 

7237 

-20  37  163 

+2.89042 

U 

256 

Ll. 

21  45  14.83 

2.16926 

71.83 

—17  51  344 

+2.94394   , 

12 

256 

Lu. 

22  14  28.88 

2.16077 

71.11 

—14  46  563 

+2.98448 

12 

257 

Ll. 

22  43  10.65 

2.15314 

70.46 

—11  26  413 

+331473 

13 

257 

Lu. 

23  11  25.25 

2.14694 

69.95 

—  7  54  213 

+333559  . 

14 

258 

ILL. 

23  41  39.17 

2.14289 

6932 

—  4  13  453 

-^^34821    j 

14 

259 

ILu. 

0    9  22.54 

2.14114 

69.49 

—  0  28  433 

+335289 

15 

259 

n.L. 

0  37     4.37 

2.14208 

69.60 

+  8  16  46.6 

+&05003 

15 

260 

ILu. 

1     4  5446 

2.14526 

6932 

+  6  58  503 

+838949  1 
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WASHINGTON  MERIDIAN. 

LonriUim 
Variation  of 

Sidaraal 
Time 

of 

Semi- 

diameter 

pauring 

tb« 
Meridian. 

B. 

Logarithm 
Variation  of 

Mmn 

8oUr 

8ld«nal 

Limb 
and 

Apparant 
Right  Asceiuloa 

Moou^ii 
Riglit  A«oen- 

Mooo'a 
DeelinatkMi 

Date. 

Tnuuit. 

in  Time. 

■ionfiT 

for 

1  hour  of 

Ihoorof 

LongUude. 

LoDgitada. 

d. 

h.    m.    •. 

O        1        II 

Sept  16 

860 

n.  L. 

1  33     1.65 

8.15083 

70.43 

H-10  33  35.8 

4-3J03083 

16 

861 

II.  u. 

8     1  44.86 

3.15809 

71.09 

4-13  57  18.0 

4-8.99335 

17 

861 

II.  L, 

8  30  38.69 

8.16661 

71.89 

-1-17     6  33.3 

4-3.95578 

17 

868 

n.u. 

3    0  18.98 

3.17543 

73.71 

4-19  57  31.9 

4-3.90607 

18 

868 

ILL. 

3  30  36.17 

8.18429 

73.53 

4-38  87  43.4 

4-3.84136 

18 

863 

Hu. 

4-   1  37.80 

8.19173 

74.88 

4-84  34  88.7 

4-8.75641 

19 

863 

ILL. 

4  38  47.80 

8.19733 

74.71 

4-86  15  84.5 

4-3.64187 

19 

864 

n.  u. 

5    4  34.14 

8.19987 

74.94 

4-87  89  88.3 

4-847838 

80 

864 

n.L. 

5  36     5.88 

8.19984 

74.89 

4-88  15  38.8 

4-8.80737 

SO 

865 

ILu. 

6     7  3548 

8.19501 

74JM 

4-86  33  57i) 

4-1^7840 

SI 

865 

ILL. 

6  88  39.59 

8.18787 

73.86 

4-88  85  SIX) 

—8.03503 

SI 

866 

ILu. 

7    9    3.88 

8.17638 

73.88 

4-87  51     7.9 

—8.36530 

S3 

866 

ILL. 

7  38  37.33 

8.16886 

71.69 

4-86  53  13.0 

—8.53807 

S2 

867 

ILu. 

8    7  18.57 

8.14749 

70.34 

4-85  33  49.8 

—8.64988 

S3 

867 

ILL. 

8  34  46/)l 

8.13104 

68.98 

4-83  55  83.5 

—8.78893 

SS 

868 

ILu. 

9     1  17.10 

8.11481 

67.50 

4-88    0  804 

—8.78738 

S4 

868 

ILL. 

9  86  48.14 

8.09767 

66.13 

4-19  51     3.1 

—8.83136 

S4 

869 

ILu. 

9  51  33.61 

8i)83U 

64.89 

4-17  89  46.6 

—3.86504 

S5 

869 

n.L. 

10  15     9.47 

3.06800 

63.79 

4-14  58  36.8 

—8.89059 

Sft 

870 

n.u. 

10  38  1347 

84)5565 

68J3 

4-18  19  88.1 

—8.90993 

S6 

870 

ILL. 

11     0  39.86 

3.04544 

68.01 

4-  9  34    73 

—8.93397 

S6 

871 

U.V. 

11  88  39.66 

8.03763 

61.39 

4-  6  44  13.6 

—3.93364 

87 

871 

n.L. 

11  44  19.34 

8.03318 

60.97 

4-  3  51  18.5 

—8.93937 

87 

878 

ILu. 

18     5  46.73 

8.08938 

60.74 

4-  0  56  49.8 

—8.94146 

88 

873 

Ll. 

18  85     8.15 

8.08867 

60.70 

—  1  57  48.5 

—3.94017 

89 

873 

Lu. 

13  46  33.71 

8.03118 

60.85 

—  4  51  ISJ 

—3.93536 

89 

874 

Ll. 

13     8     9.48 

8.03579 

61.30 

—  7  43    0.8 

—3.93686 

30 

874 

Lu. 

13  30    8.77 

8.04889 

61.75 

—10  88  464 

—8.91455 

30 

875 

Ll. 

13  53  31.07 

8.05304 

68.46 

—13  10    8.8 

—8.89757 

Octl 

875 

Lu. 

14  15  11.19 

8X)6358 

63.31 

—15  44  l&Jd 

—8.87558 

1 

876 

Ll. 

14  38  39.80 

8.07598 

64.30 

—18    9  47Ji 

—8.84708 

8 

876 

Lu. 

15     3  58.78 

8.08908 

65.43 

—SO  84  54.1 

—8.81050 

8 

877 

Ll. 

15  87  55.08 

8.10483 

66.63 

—33  37  44.7 

-3.76365 

3 

877 

Lu. 

15  53  50.17 

8.11993 

67.85 

—34  16  31X) 

—3.70836 

3 

878 

Ll. 

16  80  39.64 

8.13457 

69.05 

—85  48  404 

—3.68066 

4 

878 

Lu. 

16  48  88.57 

8.14883 

70.18 

— S7     8  40.7 

—8.50610 

4 

879 

Ll. 

17  16  55.48 

8.16036 

71.34 

—87  56  80.8 

—8.33088 

6 

879 

Lu. 

17  46  11.75 

S.17009 

78.13 

-88  87  50.9 

—1.99695 

5 

880 

Ll. 

18  16     3.59 

8.17708 

73.74 

—88  35  37.3 

4-1.35318 

6 

880 

Lu. 

18  46  15.39 

8.18139 

73X>9 

—88  18  38.1 

4-8.17464 

6 

881 

Ll. 

19  16  40.68 

3.18330 

73.18 

-87  35  43.3 

4-844389 

7 

881 

Lu. 

19  47    3.30 

8.18054 

73.03 

—86  37  18.0 

4-8.60891 

7 

888 

Ll. 

80  17  13.54 

8.17653 

73.64 

—84  53  37.8 

4-8.78436 

8 

883 

Lu. 

SO  47     3.83 

8.17068 

73.13 

—S3  55  484 

4-8.81144 

8 

883 

Ll. 

81  16  85.88 

8.16376 

71.58 

—80  35    ^ 

4-8.87910 

9 

883 

Lu. 

81  45  80.41 

S.15661 

70.87 

—17  63  37.7 

4-8.93818 

9 

884 

Ll. 

88  13  47.47 

8.14999 

70.88 

—14  53  45.6 

4-8.97364 

10 

884 

Lu. 

83  41  51.05 

8.14486 

69.88 

—11  38    7.7 

4-3.00548 

10 

885 

Ll. 

33     9  36.33 

8.14070 

69.58 

—  8    9  49.5 

4-3.03890 

11 

885 

Lu. 

83  37  11.75 

8.139f3 

69.39 

—  4  31  45.6 

4-3.04448 
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WASHINGTON  MERIDIAJJ. 

Lonrltlim 
Variation  of 

Bideraal 
Time 

of 

Semi- 

diameter 

pMring 

the 
Meridian. 

v3Soal( 

Bfaui 
Solar 

Bidanal 
Date. 

Limb 
and 

RighfAM^Ioii 

MOOUH 

Right  Aaoon- 

DeeUnatloii. 

Moen^ 

Date. 

Tnoilt. 

in  Time. 

■ionfrt 

tar 

1  hoar  of 

Ibmref 

Loofltade. 

liongltnde. 

d. 

h.    m.    B. 

a. 

O        1        II 

Oct   11 

286 

I.L. 

0     4  46.00 

2.14004 

69.45 

—  0  47  4SJS 

4-8.05S69 

12 

287 

I.U. 

0  32  28.70 

2.14349 

69.73 

4-  2  58  24.1 

4-3j0535d 

IS 

287 

Ll. 

1     0  29.62 

2.14934 

70.24 

H-  6  42  54.8 

-hSXHW 

13 

288 

I.U. 

1  28  58.14 

2.15749 

70.94 

H-IO  21  37.9 

-h3.030l9 

14 

288 

ILL. 

8    0  26.27 

2.16776 

71.80 

•+-13  50  22.9 

4-3iXe05 

14 

289 

ILu. 

2  30  15.12 

2.17858 

72.80 

H-17     4  59.7 

4-2.96876 

15 

289 

n.L. 

3     0  49.94 

2.18955 

73.81 

H-20     1  27.4 

-1-2,91939 

15 

290 

n.u. 

3  32  10.48 

2.19965 

74.76 

4-22  36    3.6 

4-2.85291 

16 

290 

n.L. 

4     4  11.54 

2.20820 

15M 

H-24  45  d3J> 

4-2.76425 

16 

291 

ILu. 

4  36  48.98 

2.21378 

76.10 

H-26  27  27jO 

4-2.64078  j 

17 

291 

n.L. 

5     9  32.90 

2.21560 

76.33 

-1-27  40     1.9 

4-2458S4 

17 

292 

ILu. 

5  42  20.77 

2.21355 

76.15 

4-28  22  36.4 

4-2.14019  1 

18 

292 

ILL. 

6  14  49.12 

2.20705 

75.61 

4-28  35  29.7 

— OJ8649 

18 

293 

ILu. 

6  46  39.86 

2.19687 

74.69 

4-28  19  55.0 

—2.16406 

19 

293 

ILL. 

7  17  38.32 

2.18307 

73.52 

4-27  37  50.1 

—8.48537 

19 

294 

n.u. 

7  47  33.13 

2.16673 

72.09 

4-26  31  46.7 

—238591 

SO 

294 

ILL. 

8  16  18.56 

2.14879 

70.58 

4-25     4  29.6 

—2.68465 

20 

295 

ILu. 

8  43  52.61 

2.13011 

69.00 

4-23  18  45.7 

—2.75587 

21 

295 

ILL. 

9  10  17.09 

2.11157 

67.45 

4-21   17  20.1 

— 2J0767 

SI 

296 

n.u. 

9  35  36.61 

2.09377 

66.01 

4-19     2  43.5 

—8.84634 

1 

8S 

296 

n.  L. 

9  59  57.53 

2.07748 

64.71 

4-16  37  13.8 

—8.87581 

22 

297 

ILu. 

10  23  27.53 

2.06300 

63.57 

4-14     2  53.4 

—8.89796 

23 

297 

^       ILL. 

10  46  14.78 

2.05081 

62JS9 

4-11  21  32.5 

—8.91421 

23 

298 

ILu. 

11     8  27.92 

2.04100 

61.83 

4-  8  84  49.7 

—8.92655 

24 

298 

n.L. 

11  30  15.89 

2.03395 

61.25 

4-  5  44  15.6 

—8.93465 

24 

299 

ILu. 

11  51  45.75 

2.02946 

60.88 

4-  2  51   13.6 

—2.93897 

25 

300 

ILL. 

12  13     7.27 

2.02796 

60.73 

—  0     2  56.1 

— 29402J 

25 

300 

ILu. 

12  34  28.03 

2.02906 

60.78 

—  2  56  54JJ 

-2.93812 

26 

301 

ILL. 

12  55  56.00 

2.03282 

61.01 

—  5  49  21.8 

—2,93258 

86 

301 

ILu. 

13  17  38.96 

2.03902 

61.44 

—  8  38  55.8 

-2.92335 

27 

802 

n.L. 

13  39  44.36 

2.04766 

62.05 

—11  24  10.0 

—2.91004 

27 

302 

ILu. 

14     2  19.40 

2.05809 

62.83 

—14    3  32.2 

—2.89176 

28 

303 

ILL. 

14  25  30.65 

2.07037 

63.74 

—16  35  22.9 

-2J6no  1 

29- 

303 

Lu. 

14  47  14.66 

2.08332 

64.76 

—18  57  56.4 

— 2J3658  ! 

29 

304 

Ll. 

15  11  53.23 

2.09771 

65.89 

—21     9  18.7 

—2.79623 

80 

304 

Lu. 

15  37  22.45 

2.11244 

67.07 

—28     7  30.5 

—2.74382 

SO 

305 

Ll. 

16    8  44.10 

2.12688 

68.23 

—24  50  28.1 

—2.67514 

31 

305 

lu. 

16  30  57.61 

2.14041 

69.37 

—26  16     6.7 

—2.58127 

31 

306 

Ll. 

16  58  59.81 

2.15238 

70.37 

—27  22  24.8 

—2.44716  ; 

Not.    1 

306 

Lu. 

17  27  44.48 

2.16215 

71.22 

—28     7  35.1 

-2.23147 

807 

Ll. 

17  57    2.70 

2.16918 

71.88 

—88  30    5.8 

-1.72997  J 

307 

Lu. 

18  26  43.48 

2.17339 

72.30 

—88  88  45.8 

4-1.82866 

308 

Ll. 

18  56  34.76 

2.17435 

72.43 

-88     a  57.7 

4-258012 

308 

Lu. 

19  26  24.05 

2.17254 

72.28 

—87  12  33.1 

4-249554 

309 

Ll. 

19  56    0.44 

2.16880 

71.91 

—25  57  55.6 

H-2.63589 

309 

Lu. 

20  25  15.07 

8.16194 

71.37 

—24  19  57.8 

-1-2.73719  , 

310 

Ll. 

20  54     1.91 

2.15464 

70.74 

—22  19  57 J5 

H.2.81465  1 

310 

Lu. 

21  22  18.26 

2.14660 

70.08 

—19  59  32.1 

4-2.87506 

311 

Ll. 

2i  50    4.56 

2.13878 

69.45 

—17  20  35.6 

4-2.92309 

311 

Lu. 

22  17  23.75 

2.13252 

68.90 

—14  25  12.7 

4-2.96114 
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WASHINGTON  MERIDIAN. 

Loarithm 
Variation  of 

Bldenal 
Time 

of 

Semi. 

diameter 

paMing 

the 
Meridian. 

Logarithm 
Variation  of 

Mmd 

BIderMa 
Date. 

Limb 

Apparent 

Moon'ii 

Moon's 

SoUr 

and 

Bifht  A«c«iidon 

Right  Aiioen- 

Sato. 

Tnuuit. 

faiTima. 

akmfrir 

tor 

1  hour  of 

Ihourof 

Longltada. 

Longitude. 

d. 

h.    m.    •. 

B. 

O       1        II 

Nov.     6 

312 

I.L. 

22  44  21.68 

2.12740 

68.47 

—11  15  39.7 

+2.99078 

7 

312 

I.U. 

23  11     5.08 

2.12483 

68.25 

—  7  54  23.4 

+3.01347 

7 

313 

I.L. 

23  37  43.21 

2.12444 

68.23 

—  4  24    3.4 

+3.02999 

8 

314 

I.U. 

0    4  25.69 

2.12727 

68.44 

—  0  47  35.3 

+3.04048 

8 

314 

Ll. 

0  31  23.30 

il3239 

68.87 

+  2  51  54.3 

+3.04509 

9 

315 

Lu. 

0  58  45.94 

2.14051 

69.52 

-«-  6  30  59.8 

+3.03874 

9 

315 

I.L. 

1  26  44.61 

2.15103 

70.39 

4-10    5  57.3 

+3.02436 

10 

316 

Lu. 

1  55  28.73 

2.16349 

71.46 

-1-13  32  48.2 

+3.00296 

10 

316 

I.L. 

2  25     5.84 

2.17702 

72.63 

H-16  47  22.6 

+2.97128 

U 

317 

Lu. 

2  55  40.61 

2.19103 

73.86 

-hl9  45  23.9 

+2.92480 

12 

317 

ILL. 

3  29  44.26 

2JK)47] 

75.06 

+22  22  39JS 

+2.86207 

IS 

318 

ILu. 

4     2  13.96 

2.21574 

76.08 

-f-24  35  19.7 

+2.77510 

IS 

318 

ILL. 

4  35  26.74 

2.22381 

76.81 

H-26  20    6.4 

+2.65331 

13 

319 

ILu. 

5     9     6.47 

2.22755 

77.18 

H-27  34  41.4 

+2.47012 

U 

319 

ILL. 

5  42  52.11 

2.22660 

77.14 

+28  17  50.9 

+2.13609 

14 

320 

n.u. 

6  16  20.96 

2.22053 

76.63 

+28  29  35.6 

—1.25042 

15 

320 

n.L. 

6  49  10.87 

2.20978 

75.68 

+28  11  10.0 

—2.21511 

15 

321 

ILu. 

7  21     3.58 

219507 

74.39 

+27  24  45.3 

—2.47305 

16 

321 

ILL. 

7  51  45.67 

2.17728 

72.88 

+26  13  14.8 

—2.61794 

16 

322 

ILu. 

8  21     9.85 

2.15761 

71.24 

+24  39  50.5 

—2.71282 

17 

322 

n.L. 

8  49  14.11 

2.13704 

69.50 

+22  47  48.2 

—2.77931 

17 

323 

ILu. 

9  16     0.86 

2.11671 

67.85 

+20  40  16.4 

—2.82698 

18 

323 

n.L. 

9  41  35.85 

209740 

66.31 

+18  20    6.5 

—2.86189 

18 

324 

,    n.  u. 

10    6     6.72 

2.07979 

64.92 

+15  49  46.9 

—2.88835 

19 

324 

ILL. 

10  29  42.29 

2.06408 

63.72 

+13  11  29.0 

—2.90757 

19 

325 

n.u. 

10  52  31.79 

2.05111 

62.72 

+10  27     7.6 

—2.92117 

20 

325 

ILL. 

11  14  45.24 

2.04092 

61.93 

+  7  38  22.9 

—2.93059 

20 

326 

ILu. 

11  36     2.05 

2.03363 

61.35 

+  4  46  39.9 

—2.93641 

21 

326 

ILL. 

11  58     1.59 

2.02938 

60.99 

+  1  53  18.2 

—2.93902 

21 

327 

ILu. 

12  19  23.03 

2.02820 

60J7 

—  1     0  27.4 

—2.93837 

22 

328 

n.L. 

12  40  45.16 

2.02971 

60.95 

—  3  53  24.3 

—2.93495 

22 

328 

ILu. 

13    2  16.55 

2.03451 

61.22 

—  6  44  22.2 

—2.92845 

23 

329 

ILL. 

13  24     5.93 

2U)4155 

61.70 

—  9  32     1.6 

—2.91808 

23 

329 

n.u. 

13  46  20.83 

2.05123 

62.37 

—  12  14  58.2 

—2.90352 

24 

330 

ILL. 

14     9     9.27 

2.06292 

63.20 

—14  51  42.1 

—2.88406 

24 

330 

n.u. 

14  32  38.32 

2.07653 

64.18 

—17  20  33.6 

—2.85848 

25 

331 

II.  L, 

14  56  54.20 

2.091 14 

65.29 

-19  39  42.1 

—2.82504 

25 

331 

ILu. 

15  22     1.56 

2.10660 

66.49 

-21  47     6.1 

—2.78132 

26 

332 

ILL. 

15  48    3.74 

2.12199 

67.69 

-23  40  38.7 

—2.72370 

26 

332 

n.u. 

16  15    0.46 

2.13678 

68.90 

-25  18     5.8 

—2.64689 

27 

333 

Ll. 

16  40  32.69 

2.14971 

70.01 

-26  3?  15.8 

—2.53970 

28 

333 

Lu. 

17     9  10.05 

2.16098 

70.98 

-27  36     1.3 

-2UJ7967 

28 

334 

Ll. 

17  38  27.24 

2.16979 

71.75 

-  2S  12  33.3 

—2.09621 

29 

334 

Lu. 

18    8  13.10 

2.17516 

72.24 

-28  25  26.5 

—0.57978 

29 

335 

Ll. 

18  38  13.91 

2.17696 

72.43 

—28  13  46.1 

+2.07990 

30 

335 

Lu. 

19     8  15.90 

,     2.17680 

72.33 

-27  37  17.8 

+2.38899 

30 

336 

Ll. 

19  38     5.42 

'     2.17131 

71.99 

—26  36  20.4 

+2.56217 

Dec     1 

336 

Lu. 

20     7  31.36 

2.16441 

71.44 

—25  11  45.9 

+2.68115 

1 

337 

Ll. 

20  36  25.33 

2.15552 

70.73 

—23  24  58.5 

+2.76856 

2 

337 

Lu. 

21     4  42.41 

2.14582 

69.92 

—21  17  43.1 

+2.83525 

40 
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WASHINGTON  MERIDIAN. 

Lonrithm 
Yariattonof 

Sidenftl 
Time 

of 
8anl- 

diaaHfter 

ySSSaii 

Soter 

BIdMWl 

Date. 

Limb 
■od 

BighrSMMloa 

Moon'ii 
Right  Aioon- 

IVwHmtinn. 

Mood's 

Dftto. 

Tniutt. 

la  Hat. 

■kmfic 

BferidiMi. 

te 

1  hoar  of 

IhooroT 

Longltade. 

LooctaMlo. 

d. 

h.    m.   1. 

B. 

O        f        M 

Dtc    2 

338 

I.L. 

21  32  21.57 

2.13596 

69.10 

—18  52    0.1 

4-238722 

3 

838 

I.U. 

21  59  24.64 

2.12672 

68.39 

-16    9  583 

4-2.92809 

3 

839 

Lu 

22  25  56.1 1 

2.11886 

67.79 

—13  IS  53.4 

4-2.96009 

4 

339 

I.U. 

22  52     2.79 

2.11310 

67J5 

—10    6     13 

4-2.98466 

4 

840 

Ll. 

23  17  53.08 

2.10978 

67.11 

—  6  48  42.9 

4-3J00273 

5 

840 

Lu. 

23  43  36.59 

2.10934 

67i)7 

—  3  24  23i) 

4-3.01515 

5 

34! 

Ll. 

0    9  23.75 

2.11177 

67.26 

4-0    4  29.1 

4-332189 

6 

342 

Lu. 

0  35  25.5.5 

2.11730 

67.70 

-4-  3  35  143 

4^il2288 

6 

342 

Ll. 

1     1  53.21 

2.12581 

68.39 

4-  7     5    03 

4^31779 

7 

843 

Lu. 

1  28  57.77 

2.13678 

69.30 

4-10  30  403 

4-330544   ! 

7 

343 

Ll. 

1  56  49.60 

2.15073 

70.44 

4-13  48  49.9 

4-2.98511    , 

8 

344 

Lu. 

2  25  37.75 

2.16560 

71.64 

4-16  55  473 

4-2.95463 

8 

844 

Ll. 

2  55  28.34 

2.18130 

72.97 

4-19  47  453 

4-231132   1 

9 

345 

Lu. 

3  26  24.24 

2.19645 

74.29 

4-22  20  373 

4-2  85150   ' 

9 

345 

Ll. 

3  58  23.05 

2.21029 

75.50 

4-24  30  36.1 

4-2.76834    ■ 

• 
10 

346 

Lu. 

4  31  16.60 

2.22084 

76.45 

4-26  14  103 

4-2.65011 

10 

846 

Ll. 

5     4  49.49 

2.22768 

77.03 

4-27  28  30.7 

4-2.47026    t 

11 

347 

II.  u. 

5  41   16.26 

2.22930 

77.16 

4-28  11  48.2 

4-2.13893 

12 

347 

ILL. 

6  15    3.59 

2.22580 

76.83 

4-28  23  29.4 

—138780 

12 

348 

ILu. 

6  48  21.53 

2.21714 

76.08 

4-28    4  18.7 

—233019 

13 

848 

n.L. 

7  20  48.12 

2.20341 

74.92 

4-27  16    9.9 

—238940   , 

13 

849 

ILu. 

7  52     7.61 

2.18639 

73.41 

4-26     1  493 

—2.63498    . 

14 

849 

ILL. 

8  22     9.51 

2.16688 

71.79 

4-24  24  363 

—2.73006 

14 

350 

n.u. 

8  50  49.62 

2.14607 

70j06 

4-22  27  5a5 

—2.79630   1 

15 

850 

ILL. 

9  18    9J6 

2.12535 

68^9 

4-20  15  26.1 

—234354    ; 

r 

15 

851 

n.u. 

9  44  13.49 

2.10514 

66.80 

4-17  50    53 

—237754 

le 

851 

ILL. 

10    9     9.31 

2.08690 

65.36 

4-15  14  453 

—230189 

16 

852 

ILu. 

10  33     5.92 

2X)7015 

64.10 

4-12  31  523 

—2.91908 

17 

852 

ILL. 

10  56  13.17 

2.05618 

63.10 

4-  9  43  33.4 

—2.93069 

17 

853 

ILu. 

U  18  40.88 

2i>4505 

62.24 

4-  6  51  343 

—233787 

18 

858 

n.L. 

11  40  39.24 

2X)3711 

61.67 

4-  3  57  293 

—2.94136 

18 

854 

ILu. 

12     2  18.14 

2X)3218 

61.30 

4-1     2  39.4 

—234171 

19 

855 

ILL. 

12  23  47.10 

2.03044 

61.13 

—  1  51  423 

—233907 

19 

855 

ILu. 

12  45  15.63 

2.03177 

61.18 

—  4  44  243 

—2.93344 

20 

856 

ILL. 

13    6  52.84 

2X)3631 

61.46 

—  7  34  18.7 

—2.92463 

20 

356 

ILu. 

13  28  47.85 

2.04380 

61.97 

—10  20  113 

—2.91254 

21 

857 

ILL. 

13  51     9J00 

2.05331 

62.66 

—13    0  463 

—2.89636 

21 

857 

ILu. 

14  14     4.75 

2.06554 

63.52 

—15  34  38.6 

-237518 

22 

858 

ILL. 

14  37  42.83 

2.07929 

64.55 

—18    0  103 

—2.84770 

22 

858 

ILu. 

15    2  lOJOO 

2.09489 

65.69 

—20  15  363 

—231211 

28 

859 

ILL. 

15  27  31.70 

2.11076 

66J1 

—22  18  563 

—2.76574 

23 

859 

ILu. 

15  53  51.56 

2.12717 

68.18 

—24    8     13 

—2.70432 

24 

860 

ILL. 

16  21   10.62 

2.14304 

69.42 

—25  40  33.1 

—232076 

24 

860 

ILu. 

16  49  26.95 

2.15676 

7037 

—26  54  143 

—2  50161    ; 

25 

861 

ILL. 

17  18  34i)l 

2.16867 

7135 

—27  46  513 

—231576 

25 

861 

n.u. 

17  48  23.14 

2.17751 

7231 

—28  16  263 

1 
—1.94300 

26 

862 

ILL. 

18  18  41.27 

2.18278 

72.80 

—28  21  273 

4-138092  ; 

27 

868 

Lu. 

18  46  47.51 

2.18447 

72.95 

-28     0  59.8 

4-232167 

27 

864 

Lu 

19  17  18.35 

2.18230 

72.77 

-27  14  50.8 

4-2.46879 

28 

364 

Lu. 

19  47  33.20 

2.17684 

7230 

-26     3  31.1 

4-2.62097   ' 
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Meui 
Solar 
Date. 

SidemI 
Date. 

Limb 

and 

Tnitfli. 

d. 

Dee.  S8 

365 

Ll. 

S9 

865 

Lu. 

29 

866 

Ll. 

80 

866 

Lu. 

80 

867 

Ll. 

81 

867 

Lu. 

81 

868 

Ll. 

Appamit 

RighlAaoMMk 

in  Time. 


li.    m.    •. 
20  17  19.90 

20  46  29.37 

21  14  56.76 

21  42  40.83 

22  9  48  J5 

12  86  11.12 
S8    2    9.46 


Logarithm 
Variation  of 

Moon'M 

Right  Aaoon- 

■ioD  tn 

Ihoorof 

Longitude. 


2.16879 
2.15882 
2.14774 
2.18656 
2.12613 

2.11707 
2.11008 


Sideraal 
Time 

of 
8eml- 


Meridlan. 


71.61 
70.81 
69.93 
69X)7 
68.27 

6739 
674)8 


-  24  28  12.4 
—22  80  40.4 
—20  13    4.4 

—17  87  54.0 
—14  47  41.4 

—11  45    83 

—  8  82  85w4 


Logarithm 
Tariationor 

Moon^i 

Declination 

for 

Ihoorof 


4-2.72722 
4-2.80611 
+2.86576 
+2.91158 
+2.94675 

+2.97840 
+2.99880 
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Slderaal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

1  i«»y 

1 

Date. 

R.A.of8tar 

RJL.or8tar. 

B.A.ofStar. 

B.A.ofStar. 

RJL.ofStar. 

RJL.orStar. 
20  CetL 

p* 

35  Piscium. 

d  Pisciam. 

44  Pisciam. 

13CetL 

a  Piscium. 

0«.  7M.. 

Qb.  13a.. 

oh.  i8«. 

oh.  27»'- 

oh.  4iai. 

0»^45«- 

d 

B. 

a. 

a. 

a. 

a. 

a. 

13 

32.97 

10.60 

0.60 

49J&5 

12.20 

38.42 

— jOIO 

40 

32.75 

10.38 

0.38 

49.31 

11.93 

3815 

— i)07 

68 

32.67 

10.29 

0.28 

49.19 

11.79 

38iK) 

JOOO 

95 

32.86 

10.46 

0.44 

49J33 

11.87 

38.07 

+J010 

123 

33.36 

10.94 

0.90 

49.76 

12.26 

38.47 

jOIS 

15a 

34.09 

11.67 

1.61 

50.46 

12.96 

39.12 

.029 

178 

34.99 

12.56 

2.50 

51.34 

13.84 

39.99 

jm 

305 

35.83 

13.40 

3.34 

52.20 

14.70 

40.85 

xno 

233 

36.51 

14.10 

4.05 

52.92 

15.45 

41.60 

X>21 

260 

36.91 

14.51 

4.47 

53.37 

15.94 

42.09 

U)I2 

288 

37.05 

14.65 

4.62 

53.55 

16.15 

42^ 

+jaH 

315 

36.98 

14.58 

4.56 

53i»l 

16.14 

42.38 

4)06 

342 

36.74 

14.37 

4.36 

53.32 

15.97 

42.16 

— %009 

Dec 

=  4-  7°  69' 

-«-7<^23' 

H-l°9' 

—  4<^23' 

-1-60  48' 

—  10  66' 

Mag 

-.s         6 

6.5 

6 

6.5 

4.5 

5.6 

•  Pisciam. 

<  PUdum. 

C^Pisdmn. 

40Ceti 

p  Pisciam. 

q  Pisdom. 

0>»-55'^ 

lk.0-. 

lh.6«. 

lb.9m. 

lh.22" 

lh.23«- 

•■ 

a. 

a. 

a. 

a. 

a. 

14 

27.79 

56.69 

12.08 

36^ 

38.13 

46.49 

— J012 

41 

27.61 

56.41 

11.79 

86.07 

37.82 

46.16 

jOlO 

69 

27.33 

66.21 

11.59 

35J7 

37.59 

45.91 

—SXA 

96 

27.39 

66.27 

1162 

35.89 

37.58 

45.90 

+i)05 

124 

27.78 

66.63 

11.98 

36.22 

37.89 

46.21 

i)18 

151 

28.44 

57.27 

12.63 

36.86 

38.50 

46^ 

J024 

179 

29.31 

58.14 

13.49 

37.71 

39.34 

47.70 

i)33 

206 

30.17 

59X)0 

14.36 

38.57 

40.21 

48.59 

X»2 

234 

30.93 

59.76 

15.13 

39.35 

41X)0 

49.41 

J026 

261 

3U1 

60.28 

16^7 

39.88 

41i»8 

49.99 

.015. 

289 

31.70 

60.55 

15^ 

40.18 

41.91 

50.33 

+4»6 

316 

31.72 

60.59 

16.00 

40.23 

42.01 

50.45 

jOOO 

343 

31^7 

60.44 

15.88 

40.11 

41.92 

50.36 

— J007 

Dec 

=  +  7<^7' 

H-4<^53' 

•+-  6©  49' 

—  302' 

-1-5024' 

+  14036' 

Mag 

.=»         4 

6.5 

5.4 

6 

5 

4.3 

TT  Pisciiim. 

9  PUdam. 

0  Pifldnm. 

1  Arietis. 

|»CetL 

6  Arietis. 

lb.  29«- 

jh.  33111. 

lh.37111. 

lh.49iD. 

2»'.5'»- 

2h.  10m. 

•. 

a. 

a. 

a. 

a. 

a. 

14 

27.76 

56.05 

47.28 

29.10 

22.00 

7.10 

—.012 

41 

27.45 

55.74 

46.96 

28.76 

21.67 

6.74 

.012 

69 

27.18 

55.48 

46.70 

28.46 

21.35 

6.39 

— jao» 

96 

27.16 

55.47 

46.65 

28.37 

21.24 

6.26 

+.002 

124 

27  45 

55.73 

46.92 

28.63 

21.43 

6.46 

.015 

151 

28.06 

56.31 

47.50 

29.20 

21.95 

6.99 

U)26 

179 

28.91 

57.14 

48.34 

30.05 

22.74 

7.81 

.032 

206 

29.78 

68.00 

49.21 

30.94 

23.61 

8.71 

J032 

234 

30.60 

58.80 

50.04 

31.79 

24.45 

9.60 

X)28 

261 

31.19 

59.40 

50.64 

32.44 

25.11 

10.29 

.021 

289 

31.54 

59.76 

50.01 

32.88 

25.57 

10.78 

i)10 

316 

31.66 

59.89 

51.15 

33.05 

25.78 

11.02 

+i)02 

343 

31.59 

59.82 

51.09 

33.02 

25.78 

MM 

—XK)5' 

Dec. 

=  no  24' 

+  4°  45' 

+  80  26' 

-H  170  V 

+  80  10' 

+  190  14' 

1 

Mag 

.a         6 

5.4 

4 

6 

4.5 

6.5 

5«Ceti. 

38  ArietU. 

n  Arietis. 

^  Arietis. 

f  Arietis. 

53  Arietis. 

1 

2II.20"- 

ah.  37». 

2»-4l- 

^ah-^goi. 

2b.  500.. 

2b.  59». 

( 

■. 

a. 

a. 

a. 

a. 

a. 

15 

30.31 

7.05 

15.72 

18.82 

59.11 

19.57 

— X)ll 

42 

29.98 

6.71 

15.36 

18.46 

58.75 

19.21 

.016 

70 

29.64 

6.34 

14.98 

18.07 

58.34 

18.81 

mt 

97 

29.49 

6.16 

14.79 

17.87 

58.12 

18.58 

—.002 

125 

29.66 

6.29 

14.91 

17.97 

58.21 

18.65 

+i)lO 

152 

30.15 

6.74 

15.37 

18.42 

58.67 

19.07 

JOiZ 

180 

30.93 

7.51 

16.14 

19.18 

59.44 

19.81 

.030 

207 

31.79 

8.37 

17.02 

20.05 

60.12 

20.67 

X)29 

235 

32.64 

9.25 

17.92 

20.96 

61.25 

,  21.58 

i)28 

262 

33.12 

9.96 

18.65 

21.71 

62.01 

22.34 

sm 

290 

33.81 

10.50 

19.21 

22.29 

62.61 

22.95 

.017 

317 

34.06 

10.80 

19i» 

22.64 

62.97 

23.32 

+.007 

844 

34.09 

10.87 

19.62 

22.75 

63.09 

2347 

— jOOI 

Dec. 

=  +  70  49' 

4- 110  51' 

H-  160  53/ 

+  170  27' 

+  203  46' 

+  170  19' 

Ma^ 

=         4 

5 

65 

6 

4.5 

6 

1 
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SidMml 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

DaUy 

Date. 

R.A.ofStar. 

RJL.orStar. 

RJl.ofStar. 

R.A.ofStar. 

R.A.ofStar. 

R.A.orStar. 

Change. 

$  Cancru 

83  Cancri. 

;i  Leonia. 

1  Leonis. 

0  Leonis. 

f  Leonis. 

go-ioi. 

9h.  iQw- 

Qh.  23«ii. 

9h.  24«.. 

Qh.  33m. 

9h.  37B,. 

4 

8. 

a. 

8. 

8. 

a 

s. 

83 

5.73 

57.62 

31.23 

11.97 

28.94 

41.49 

+X)18 

50 

5.98 

57.88 

31.53 

12.26 

29.24 

41.85 

+iK)4 

77 

5.86 

57.79 

3147 

12.20 

29.20 

41.84 

—.008 

104 

5.51 

57.48 

31.16 

11.94 

28.94 

41.57 

.013 

131 

5.12 

57.10 

30.78 

11.66 

28.60 

41.20 

.012 

158 

4.85 

56.81 

3049 

11.29 

28.33 

40.89 

—.007 

185 

4.78 

56.73 

30.36 

11.17 

28.19 

40.71 

.000 

213 

4.93 

56.85 

3046 

11.26 

28.26 

40.75 

+.007 

240 

5.31 

67.19 

30.77 

11.55 

28.52 

41.00 

.016 

268 

5.92 

67.77 

31.33 

12.07 

29X)1 

41.51 

mi 

295 

6.71 

58.52 

32.09 

12.80 

29.74 

42.24 

.030 

323 

7.68 

59.46 

33.05 

13.69 

30.62 

43.19 

.034 

350 

8.62 

60.39 

34.01 

14.50 

31.53 

44.16 

+.033 

Dec. 

=  H-22°38' 

+  18°  19' 

+  23°  36' 

+  no  56' 

+  10033' 

+  240  26' 

Mag 

.==        5 

6 

54 

6 

4.3 

3 

vLeonis. 

1}  Leonia. 

a  Leonia. 

y>  Leonis. 

45  LeonU. 

Q  Leonis 

9»»-50«- 

gh-bV^ 

10»»-0<* 

lOh-ia- 

lOfc-20^ 

10^  25"- 

1. 

a. 

a 

a. 

a. 

8. 

23 

29.58 

29.64 

42.96 

2.67 

3.34 

14.57 

+.021 

51 

29  J4 

30.06 

43.38 

3.13 

3.79 

15.03 

+i)07 

78 

29.94 

30.08 

4341 

8.19 

3.86 

16.11 

—.004 

105 

•    29.69 

29.85 

43.20 

2.98 

3.68 

14.95 

.011 

132 

29.36 

29.52 

42J8 

2.65 

8.38 

14.68 

.012 

159 

29i)8 

29.23 

42.59 

2.35 

3.10 

14.38 

.009 

186 

28.93 

29.06 

4240 

2.16 

2.92 

14.18 

—.003 

214 

28.96 

29.07 

42.39 

2.14 

2.87 

14.13 

+.002 

241 

29.19 

29.28 

42.57 

2.32 

3X)2 

14.68 

.010 

269 

29.65 

29.72 

42.98 

2.74 

3.39 

14.62 

.019 

296 

90Ja3 

80.39 

43.63 

3.40 

4.00 

15.22 

.029 

324 

31.22 

81.27 

UAl 

4.30 

4.86 

16.07 

.036 

351 

82.15 

32.24 

4543 

5.26 

5.79 

17.00 

+.034 

Dec 

=«  +  i3°r 

+  170  28' 

+  190  40' 

+  200  34' 

+  10°  30' 

+  1003' 

Mig 

.=          5 

3.4 

1.2 

2 

6 

4 

37  Seztantis. 

/Leonia. 

0  Leonia. 

;rI«eonia. 

ft  Leonia. 

0  Leonia. 

l0«»-38»- 

IQh.  4iai. 

10»»-53«^ 

10»»-57">- 

lib.  gnu 

11*».  13"- 

a. 

8. 

a. 

a. 

a. 

a. 

24 

86.72 

41.98 

17.69 

86.05 

20.54 

43.37 

+.022 

52 

87.19 

42.47 

18.90 

36.58 

21.15 

43.92 

+.011 

79 

87.80 

42.59 

18J4 

86.73 

21.85 

44.13 

.000 

106 

87.15 

42.44 

18.24 

86.63 

21.27 

44.07 

—.008 

131 

86.86 

42.18 

17.98 

86.37 

21.04 

43.85 

.010 

160 

86.57 

41.89 

17.71 

86.13 

20.76 

43.59 

.010 

187 

36.35 

41.69 

17.51 

85.89 

20.53 

43.36 

.006 

211 

36.28 

41.61 

17il9 

35.78 

20.39 

43.22 

—.001 

242 

36.39 

41.71 

17.47 

85.82 

2042 

43.22 

+.007 

270 

86.73 

42X)3 

17.74 

86.09 

20.67 

4346 

.014 

297 

37.32 

42.68 

18.28 

86.62 

21.18 

43.95 

.026 

324 

38.15 

43.40 

19.05 

87JI9 

21.95 

44.70 

.034 

352 

89.12 

44.36 

20.01 

88.34 

22.91 

45.63 

+.035 

Dec. 

=  4-  17o  S' 

+  Ifo  18' 

-«-  60  52' 

+  80  7' 

+  14°  6' 

+  6°  49' 

Mig 

.s=         6 

5 

5 

5 

6 

4 

tLeonis. 

r  Leonia. 

V  Virginia. 

(t  Virgiaia. 

n  Virginia. 

0  Virginia. 

llh-lfiia. 

llh.20"- 

ll»»-38- 

llh.43B. 

lib.  63»- 

lib.  57«. 

a. 

a. 

■. 

a. 

a. 

8. 

25 

25.47 

82.57 

28.23 

12.30 

80.22 

53.02 

+X)25 

53 

26X>4 

83.13 

28.85 

12.92 

30.87 

63.69 

.016 

80 

26J4 

83.34 

2911 

13.20 

81.18 

53.99 

+.004 

107 

26.18 

33.30 

29.11 

18.21 

81.21 

54.04 

— X)02 

134 

S5J5 

33X)9 

28.93 

ism 

81.06 

53.90 

.008 

161 

25.70 

32.83 

28.68 

12.81 

80.83 

63.66 

.010 

188 

2546 

82.60 

2843 

12.59 

30.58 

5341 

J007 

216 

25.32 

8244 

28.26 

12.89 

30.38 

53.20 

—.001 

243 

25.33 

8240 

28.21 

12.34 

30.30 

53.12 

+  002 

270 

S5.55 

82.65 

28.37 

1249 

3042 

53.21 

.010 

298 

26.06 

33.15 

28.82 

12.92 

30.82 

53.61 

.022 

325 

26.82 

33.89 

29.55 

13.64 

31.51 

64.28 

.030 

353 

27.77 

34.82 

3048 

UJ^ 

3244 

55.21 

+.034 

Dee 

=3  4-  11°  49' 

+  8°  39' 

H-70  20' 

+  2035' 

+  7°  25' 

+  9°  32' 

Mm? 

.=         4 

5 

4.5 

34 

4.5 

4 
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8ld«IMl 

Nuneaod 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Daily 

Date. 

RJl.ofStar. 

R.A.ofStar. 

R.A.of8tar. 

B.A.ofStar. 

R.  A.  of  Star. 

KJL.of8tar. 
y  Virginia. 

Ghanga 

PirtZZi  xii. 

13  Virginia. 

y  Virjnnis. 

c  Virginia. 

0  Vii^inia. 

12'-  4'»- 

12b.  iim. 

12h.  i2w. 

12h.  1301. 

,2h.  26- 

12h.  34di. 

d 

B. 

e. 

B. 

a. 

a. 

B. 

27 

18.76 

17.98 

32.85 

2.92 

21J}8 

22.32 

•+-.029 

54 

19.38 

18.61 

33.48 

3.55 

22.24 

22.96 

.018 

81 

19.70 

18.94 

33.82 

3.90 

22.58 

23.40 

.007 

108 

19.75 

19.02 

33.90 

3.93 

22.68 

23.58 

—.001 

136 

19.61 

18.90 

33.78 

3.85 

22.65 

28JS0 

jooel 

163 

19U39 

18.68 

33.57 

3.63 

22.48 

23.28 

.0091 

191 

19.14 

18.43 

33.32 

3.39 

22.19 

23.01 

J009 

S19 

18.92 

18.20 

33.10 

3.16 

21.95 

22.78 

J007 

246 

18.84 

18.11 

32.99 

3.06 

21.76 

22.58 

.001 

274 

18.96 

18.21 

83.09 

8.16 

21.86 

22.67 

H-XKW 

801 

19.36 

18.59 

8347 

8.54 

22.21 

28.99 

.022 

828 

20.06 

19.26 

84.15 

4.21 

22.88 

23.68 

sao 

855 

2a94 

20.17 

85.03 

5.07 

23.77 

24.49 

H-AW 

Dec 

=»4-    4^51' 

H-Ool' 

4-00  8' 

-h4o7' 

—  80  89' 

—  0040' 

Mug 

.=        6^ 

6 

3.4 

6 

6 

8.2 

38  Virsriois. 

y;  Vii^ni*. 

4  Virginls. 

6  Virginia. 

0  Virginia. 

C  Virginia. 

12»»-  45-- 

Ijh.  46«. 

12h.  48- 

18>^2-- 

IS"^  17- 

18»»-27- 

•. 

•. 

■. 

a. 

a. 

a. 

28 

49.28 

52.41 

21.45 

80.14 

86.75 

21.72 

-hJOSO 

55 

49.98 

63.11 

22.15 

80.86 

87.50 

22.50 

j020 

82 

50.39 

53.52 

22.57 

81^1 

88.03 

23.00 

mo 

109 

50.55 

53.69 

22.72 

81.46 

88.29 

23.27  • 

.001 

137 

50.50 

53.65 

22.69 

81.52 

88.88 

28.88 

—.004 

164 

50.33 

53.48 

22.51 

81.87 

88.21 

28.22 

Ml 

192 

50.08 

53.22 

22.26 

81.18 

87.96 

22.98 

mo 

220 

49.82 

52.95 

22XK) 

80.85 

87.66 

22.71 

mo 

247 

49.65 

52.78 

21.81 

80.68 

37.41 

22.44 

iMM 

275 

49.66 

52.78 

21.82 

80.64 

87.34 

22.36 

+X»3 

802 

49.98 

53.10 

22.18 

8a95 

87.54 

22.54 

J017 

829 

50.59 

53.78 

22.78 

81.37 

88.10 

23.08 

JOM 

856 

52.46 

54.60 

28.59 

8242 

88.94 

23.88 

•hJOSO 

Dec 

=  —  2°  47' 

—  80  45' 

+  4°  11' 

—  40  46' 

—  10^25^ 

H-00  9' 

Mm? 

.=         6 

5 

8 

4.5 

1 

8.4 

m  Vir^nU. 

86  VirKinifl. 

89  Virginia. 

94yiigini.. 

M  Viivinia. 

a  Vifvinia. 

I3h.34«. 

13»»-  38-- 

13h.  42- 

I8»»^  58- 

14»»^5- 

^4^  11- 

1. 

■. 

a. 

a. 

a. 

a. 

1 

2.63 

15.88 

2.21 

89.56 

12.18 

18.80 

— U)ll 

29 

3.58 

16.29 

8.19 

40.51 

18.08 

19.26 

^xm 

56 

4.35 

17.07 

8.99 

41.82 

18.89 

20.09 

jm 

83 

4.88 

17.61 

4.55 

41.90 

14.50 

20.78 

mi 

110 

4.16 

17.91 

4.87 

42.25 

14.89 

21.15 

JOOB 

138 

5.24 

18.00 

4.97 

42.89 

15.02 

21.80 

JOOl 

165 

5.14 

17.93 

4.89 

42.85 

14.98 

21.88 

—.006 

193 

4.91 

17.68 

4.65 

42.18 

14.79 

21.11 

mo 

221 

4.61 

17.37 

4.27 

41.88 

14.47 

20.80 

JOII 

248 

4.35 

17.11 

4.04 

41.58 

14.18 

2048 

J009 

276 

4.25 

17.00 

8.94 

41.87 

14.00 

20.28 

-^JOOl 

330 

4.98 

17.71 

4.60 

41.98 

14.58 

20.81 

JOU 

857 

5.79 

18.52 

5.40 

42.75 

15.85 

21.56 

+.088 

Dec. 

=  —  7o  58* 

-110  42' 

—  17©  25' 

—  80  12' 

—  9036' 

—  120  42f 

Mug 

.=         6 

6 

5 

6 

4.5 

5.4 

fi  Virpinii. 

5  Libra. 

ft  Libra. 

0  Libraa. 

rLibraa. 

20LibraB. 

14»»-  35-- 

14*^  88-- 

U*»-  41"- 

14»»-42- 

14*»-  48- 

14^  55- 

8. 

•. 

a. 

a. 

a. 

a. 

2 

27.41 

0.45 

24.62 

58.87 

56.80 

87.59 

+J080 

80 

28.84 

1.89 

25.58 

54.83 

57.22 

88^ 

.034 

57 

29.17 

2.24 

2644 

55.70 

58.10 

89.50 

X>29 

84 

29.82 

2.92 

27.12 

56.88 

58.79 

4a46 

.021 

111 

30.26 

8.88 

27.58 

56.86 

59JSt7 

40.20 

i>14 

139 

80.49 

8.68 

27.84 

57.18 

59.50 

41.76 

.007 

166 

30.51 

8.66 

27.88 

57.17 

59.60 

41.04 

.001 

194 

30.34 

8.50 

27.72 

57.01 

59.45 

41.05 

—.008 

222 

30.03 

8.18 

27.40 

56.69 

59.14 

40.70 

.018 

249 

29.69 

2.83 

27.05 

56.38 

58.78 

40.81 

i>12 

277 

29.46 

2.58 

26J1 

56XW 

58.58 

40.00 

XK>4 

831 

29.88 

8.03 

27.22 

56.50 

58.90 

40.88 

-K021 

358 

30.59 

8.75 

27.95 

67.22 

59.59 

41.11 

+.081 

Doc 

=  -  53  2' 

—  14^  51' 

—  18=»  39f 

—  15°26' 

—  10^50' 

-14048' 

1        Mtg 

.=          4 

6 

6 

2.3 

6 

8.4 

___ 
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Sidenal 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

Name  and 

DaUj 

D»to. 

BJk.ofSUr. 

ILA.ofStar. 

R.A.of8tar. 

EJL.of8tar. 

R.A.  ofStar. 

R.A.  OfStar. 

Change. 

.»  Libra. 

C»  Librae. 

Y  Librae. 

jrLibffB. 

>/  Librae. 

X  Librae. 

• 

I5h.  3.. 

15*>-  20'"- 

Ijh.  27m. 

I5h.33a.. 

Ib^'  35«"- 

15h.  44«. 

d 

•. 

•• 

■. 

a. 

a 

a. 

3 

59.86 

7.05 

27.08 

37.88 

57.20 

57.37 

-♦-XW2 

81 

60.82 

7.98 

28.00 

38.81 

58  11 

58.29 

.035 

58 

61.72 

8.87 

28.88 

39.72 

59.00 

59.20 

JOS\ 

85 

62.46 

9.62 

29.65 

40.51 

59.78 

60.01 

.028 

112 

62.99 

10.19 

30.22 

41.12 

60.37 

60.65 

.018 

UO 

63.31 

10.56 

30.60 

41..52 

60.77 

61.08 

-4-.010 

167 

63.40 

10.68 

30.74 

41.69 

60.94 

61.28 

.000 

195 

63.28 

10.58 

30.65 

41.61 

60.87 

61.23 

—.008 

223 

62.94 

10.26 

30.35 

41.31 

60.57 

60.93 

.014 

250 

62.36 

9.89 

2997 

40.93 

60.19 

60.54 

X)13 

278 

62.27 

9.57 

29.64 

40.57 

59.85 

60.17 

—.008 

305 

62.24 

9.51 

29.56 

40.48 

59.75 

60.07 

-hJOQS 

332 

62.61 

9.82 

29.85 

40.75 

60.01 

60.30 

+.018 

Dec. 

=  — 19<^15' 

—  163  13' 

—  14°  19' 

—  190  13' 

—  150  13' 

—  190  44' 

Mag 

.=       5.4 

4 

4.5 

5 

6 

6 

Q  Scorpii. 

a  ScorpiL 

/J*  Scorpii. 

0  ScorpiL 

a  ScorpiL 

T  Scorpii. 

n^  47'»- 

15'»-  51-- 

IS**-  57«- 

Igh.  i2"- 

I6h.20«». 

leh.  26». 

1. 

1. 

t. 

a. 

a. 

a. 

4 

58.30 

47.89 

2.49 

24.78 

83.20 

53.55 

+.081 

31 

59.27 

48.79 

3.39 

25.69 

34.10 

54.44 

.036 

59 

60.29 

49.77 

4.32 

26.69 

35.09 

55.46 

.035 

8« 

61.14 

50.58 

5.16 

27.54 

85.98 

56.35 

J02S 

lis 

61.82 

51.23 

6.80 

27.25 

36.72 

57.11 

J021 

141 

62.29 

51.69 

6.27 

28.79 

37.28 

57.70 

.014 

168 

62JM 

51.90 

6.49 

29.05 

87.57 

58X)1 

+.005 

196 

62.43 

51.85 

6.45 

29.03 

37.59 

58.45 

—.008 

224 

62.10 

51.54 

6.17 

28.76 

37.82 

57.76 

JOU 

251 

61.66 

51.14 

5.76 

28.84 

36.89 

57.34 

J0\7 

278 

61.28 

50.76 

5.39 

27.94 

86.48 

56.91 

—.011 

306 

61.15 

50.64 

6.25 

27.76 

86i)5 

56.68 

+.001 

333 

61.41 

50.88 

5.45 

27.94 

86.41 

56.84 

+.016 

Dec 

=  —  28°  47' 

—  220  12^ 

—  19024' 

—  250  14/ 

—  260  6' 

—  270  55' 

Mag 

.=          5.4 

2.8 

2 

3.4 

1.2 

3.4 

24ScorpU. 

20  Ophiuchi. 

11  Ophiachi. 

A  Ophiachi 

1  OphiachL 

6  OphiachL 

leh.  33"- 

leb.  4i«. 

17h.  am. 

17li.e«. 

17"»- 12«- 

17K  13«- 

t. 

t. 

a. 

a. 

a. 

a. 

4 

13.21 

50.50 

5.61 

27.90 

20.72 

8.27 

+.025 

82 

14.06 

51.40 

640 

28.74 

21.51 

9.08 

.033 

60 

15.00 

52.30 

7.81 

29.69 

22.44 

10.03 

.033 

87 

15J4 

53.12 

8.16 

80.62 

23.82 

10.94 

.031 

114 

16.56 

53.84 

8.92 

31.44 

24.12 

11.76 

.025 

142 

17.11 

64.87 

9.58 

32.12 

24.78 

12.45 

.018 

169 

17.40 

54.67 

9.90 

32..'V3 

25.18 

12.87 

+.009 

197 

17.43 

54.72 

9.99 

32.64 

25.31 

13.01 

—.002 

224 

17.20 

54.49 

9.80 

32.44 

25.13 

12.83 

J012 

252 

16.78 

b4J09 

9.41 

32.04 

24.73 

12.42 

.017 

279 

16.37 

63.68 

8.98 

31.56 

24i)8 

11.96 

.014 

306 

16.17 

53.47 

8.72 

31.26 

24.00 

11.67 

—.004 

834 

16.30 

63.57 

8.78 

31.32 

24XM 

11.70 

+X)10 

Dec. 

=  —  170  28' 

—  10°  31' 

—  150  38' 

—  26°  23' 

—  20057' 

—  24°  61' 

Mag 

.=»         6 

5 

2.3 

5 

5 

3.4 

b  Ophiachi. 
I7lt  17-. 

c*  Ophiuchi. 
17K-22"- 

0  Serpentis. 

4Sagittarii 

9SagittariL 

rSagittariL 

17h.  3301. 

\1^  50«- 

n^  55"- 

17k-  56-. 

•. 

1. 

a. 

a. 

a. 

a. 

5 

82.73 

36.18 

17.58 

58.18 

0.85 

81.85 

+X)23 

83 

83.55 

36.94 

18.31 

59.92 

'         1.59 

32.61 

JOSO 

60 

84.46 

37.84 

19.14 

59.79 

2.45 

88.52 

.033 

88 

35.40 

38.78 

20.02 

60.73 

3.39 

84.52 

J0S2 

115 

36.23 

39.61 

20.71 

61.59 

4.26 

85.43 

.030 

142 

36.89 

40.28 

21.45 

62.32 

5.00 

36.23 

.022 

170 

37.33 

40.74 

21.90 

62.85 

5.55 

36.80 

+.013 

198 

37.47 

40.89 

22.06 

63.08 

5.79 

37.06 

JOOO 

225 

87.29 

40.72 

21.92 

62.97 

5.69 

86.96 

—.010 

253 

86.88 

40.31 

21.54 

62.60 

5.32 

36.56 

.017 

280 

86.41 

39.85 

21.10 

62.13 

4.84 

36.06 

X)17 

807 

36.12 

89.55 

20.80 

61.78 

4.49 

35.68 

—.007 

335 

86.15 

39.53 

20.79 

61.74 

4.44 

35.62 

+.005 

Dec. 

=  —  240  2' 

—  23=^51' 

—  12°  48' 

—  23048' 

—  24022' 

—  30O  25' 

Mag 

.==          5 

5 

5.4 

5 

5.4 

3.4 

41 
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SkUma 

Name  and 

NameMMl 

Nam*  and 

Hum  and 

Name  and 

Nam*  and 

DaQy 

OAto. 

RJLofSUr. 

BJk.orStMr. 

BJLofStar. 

RJLofStar. 

BJLofSter. 

EJLofStar. 

Chaaga 

M*  SagitlariL 

d  Sagiltorii. 

a  SagittariL 

Bradley  2333. 

9  Sagittarii 

29  Sagittarii. 

IB^b^ 

IS*"-  ll"*- 

jgh.  ,91^ 

\%h.  25«^ 

Igh.  3(01. 

18**- 41"^    • 

d 

•• 

■. 

t. 

1. 

■• 

■. 

34 

7.81 

45.18 

3.68 

43.84 

88.19 

5.91 

+X>28 

61 

8.64 

46.06 

4.53 

44.66 

39.02 

6.68 

J)S4 

88 

9.56 

46.91 

545 

45.56 

39.94 

7.55 

JOM 

116 

10.41 

47.97 

6.37 

4648 

40.89 

845 

.032 

143 

11.15 

48.83 

7.17 

47.27 

41.75 

9.25 

J)26 

170 

11.69 

49J17 

7.76 

47.87 

42.36 

9.87 

JO\S 

198 

11.95 

49.66 

8j06 

48.18 

42.72 

10.22 

-hjooei 

226 

11.87 

49.59 

8X)1 

48.14 

42.71 

10.22 

— XX)8 

253 

11.52 

49.23 

8.67 

47.82 

4240 

9.98 

JOIB 

281 

11j05 

48.71 

7.18 

47.34 

41.92 

947 

i)17 

308 

10.70 

48.32 

6.80 

46.96 

41.51 

9.06 

—4)10 

335 

10.62 

48.22 

6.68 

46.83 

41.36 

8.93 

-1-4)01 

362 

10.89 

48J^1 

6.98 

47J07 

41.57 

9.11 

-1-4)16 

Docs.  =-  —  21°  6^ 

—  290  53' 

—  15°  30' 

—  230  87' 

—  27°8' 

—  i0°29' 

Mag.»       4 

34 

3 

6 

4.3 

6 

v>  SaffittariL 

oSagittarii. 

C  SagittariL 

T  SagittariL 

/SagittariL 

ik*  SagittariL 

18'^  46«- 

18»»-46-- 

18b.  63-^ 

Ifih.  57... 

19k- 16-^ 

19k- 27-- 

f. 

■. 

t. 

0. 

t. 

a. 

34 

26.92 

18.86 

25.83 

55.41 

29X)4 

54.91 

H-4)25 

62 

27.73 

19.69 

26.17 

56.22 

29.76 

55.70 

4)32 

89 

28.61 

20.59 

27.10 

57.11 

80.63 

5636 

4)34 

117 

29JV3 

21.54 

MJOS 

58X)8 

81.57 

57.50 

4)33 

144 

30.36 

22.39 

28.97 

58.96 

8244 

58.39 

4)29 

171 

30.88 

22.93 

29.55 

59.54 

83X)4 

59X)l 

4)21 

199 

31.34 

2340 

30X)8 

60.06 

83.62 

59.60 

+4)07 

227 

81.33 

2340 

80X)7 

60.10 

83.67 

59.72 

—4)05 

254 

3\J0S 

23i)9      * 

29.77 

59.81 

8342 

5949 

4)15 

281 

30.58 

22.63 

29.29 

59.35 

82.99 

594)7 

4)17 

309 

30.16 

22.20 

28.84 

58.91 

82.55 

58.63 

4)13 

336 

30.02 

22j05 

28.67 

58.73 

82.85 

5842 

—4)01 

363 

80.21 

22.24 

28.83 

58.86 

8244 

5847 

-»-4)12 

Dec  =-  —  22°  56' 

—  260  28* 

—  80^5' 

—  27053' 

—  24°  47' 

—  250  12' 

Mag.=         5 

2.3 

34 

4.3 

6 

54 

6*8agittariL 

/Sagittarii. 

6  SagittariL 

A  Sagittarii. 

c  SagittariL 

Pianiiii.366J 

19h.34«. 

19''-  37-- 

19'»-50"- 

19k- 53«- 

19k.  55»- 

■■ 

f. 

■. 

a. 

a. 

■ 

85 

1543 

56.17 

4J3 

8.93 

46.36 

10.03 

-t-4)20 

62 

16.08 

56.83 

5.51 

9.60 

47.02 

10.72 

xm 

90 

16.90 

57.67 

6.37 

1045 

47.90 

11.62 

4)33 

117 

17.76 

68.55 

8.30 

11.37 

48.81 

12.59 

4)34 

145 

18.65 

5945 

8.26 

12.32 

49.77 

13.60 

4)32 

172 

19.33 

60.17 

9.05 

13.11 

50.57 

1443 

4)24 

200 

19.80 

60.65 

9.58 

13.63 

51.12 

14.99 

-1-4)13 

227 

19.90 

60.76 

9.73 

13.80 

51.30 

15.18 

—4)02 

255 

19.68 

60.54 

9.52 

13.60 

51.10 

14.99 

4)12 

282 

19.28 

60.12 

9.10 

13.18 

50.68 

14.55 

4)17 

309 

18.87 

59.71 

8.65 

12.75 

50.25 

14.09 

4)14 

337 

18.65 

5947 

8.88 

1245 

49.96 

13,77 

—4)03 

364 

18.71 

59.52 

&41 

12.49 

49.98 

13.79 

-1-4)06 

Dec.  a  ^  163  28' 

—  20O6' 

-27°  38/ 

—  26°  35' 

—  28°  7' 

—  82^  27' 

Mag.=         5 

5 

5 

5 

5 

5 

a*  CwricomL 

;r  Caprioorni 

eCapriconiL 

vCaprieomL 
90*-31»- 

V^CapricomL 

m  Capricomi 

20^10^ 

20^19-- 

20»»-20- 

20»»-37-- 

20k- 43-- 

86 

2.29 

3XM 

87.05 

4945 

3^24 

n.69 

+4)16 

63 

2.85 

3.72     • 

87.68 

50.05 

82.86 

12.29 

4)24 

91 

3.60 

4.33 

38.29 

50.65 

8347 

12.90 

Ml 

118 

iM 

5.36 

89.30 

51.65 

34.51 

13.95 

4)33 

145 

5.28 

6.25 

40.19 

52.53 

35.44 

14J9 

4)34  '■ 

173 

6.06 

7J04 

41.00 

53.36 

36.32 

15.79 

4)27  1 

201 

6.59 

7.53 

41.50 

53.91 

86.88 

16.86 

4)15 

228 

6.76 

7.81 

41.77 

54  JO 

37.23 

16.74 

-4-4)02 

256 

6.62 

7.73 

41.70 

54.14 

37.16 

16.71 

—  007 

283 

6.27 

7.33 

41.29 

53.77 

86.79 

16.83 

4)16 

310 

5.87 

6.91 

40.88 

5345 

86.37 

15.89 

4)15 

338 

5.60 

6.61 

40.60 

53.06 

86.04 

15.55 

— 4»7 

365 

5J»9 

6.59 

40.56 

53.00 

85.96 

15.46 

-h4)03 

Dec.  =  —  123  59f 

—  18=^  41' 

—  18^  17' 

—  18^89' 

-25^47' 

—  27°  27' 

Mai;.  =       3.4 

5 

5 

6.5 

4.5 

4  5 
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SMmftl 

NaoMMiA 

KameMMl 

NanMud 

Mum  and 

Nam*  and 

NanMand 

DaUy 

Dttle. 

R.A.orSter. 

R.A.of8Ur. 

K.  A.  of  Star. 

RJl.of8tar. 

RJL.ofStar. 

R.  A.  of  Star. 
d  Capricorni. 

Change. 

y  Aquarii. 

t  Capricorni. 

C  CapricornL 

•  Capricorni. 

Y  CapricornL 

2l»»-l-- 

2l»»-  U-- 

2ih.  ,8«. 

2ih.  28«.. 

2l"»-  32'». 

21I..  39u^ 

d 

•. 

f. 

t. 

a. 

a 

a. 

87 

43^5 

11.99 

25.00 

59.45 

5.16 

3.96 

-hJ0\2 

64 

43.77 

12.39 

25.41 

59.83 

5  52 

4.80 

.018 

91 

44.41 

13.02 

26.06 

.60.43 

6.10 

4.86 

m7 

119 

45.25 

13.86 

26.91 

61.25 

6.91 

5.66 

J0S2 

US 

46.11 

14.76 

27.83 

62.15 

7.80 

6.54 

.083 

173 

46.96 

15.63 

28.74 

63.06 

8.70 

7.45 

.029 

201 

47.57 

16.28 

29.43 

68.75 

9.39 

8.15 

J019 

229 

47.88 

16.63 

29.81 

«  64.15 

9.79 

8.56 

H-.008 

256 

47.85 

16.64 

29.83 

64.20 

9.84 

8.64 

—.006 

284 

47.55 

16.37 

29.55 

68.95 

9.60 

8.41 

.013 

311 

47.17 

15.99 

29.15 

63.58 

9.25 

8.07 

JOIA 

338 

46.87 

15.67 

28.81 

68.24 

8.92 

7.74 

X)09 

366 

46.77 

15.53 

28.66 

68.07 

8.75 

7.66 

—.001 

Dec 

=  —  11057' 

—  17o  27' 

—  28^2' 

—  200  6' 

— 17°  19' 

—  16°  47' 

Mag 

.=       4.5 

4.5 

4 

5.4 

4.8 

3 

M  CapricornL 

i  AquariL 

a  AquariL 

0  AquariL 

63«  Aquarii. 

a  Aqntrii. 

21U.  45«. 

Slh.  68-- 

^9^ 

22'»-12«- 

22b.  18-- 

22'»-23»' 

■. 

1. 

B. 

a. 

a. 

a. 

38 

25.16 

88.02 

12.65 

85.89 

43.84 

0.04 

-I-.004 

65 

25.46 

88.29 

12.88 

86.11 

44.06 

0.24 

.011 

92 

26.04 

38.82 

13.37 

86.59 

44.53 

0.69 

.023 

120 

26.82 

39.48 

14.10 

37.81 

45.27 

1.41 

.080 

147 

27.69 

40.45 

14.94 

88.15 

46.13 

2.24 

j033 

174 

28.56 

41.32 

15.21 

39.02 

47.04 

8.12 

.081 

202 

29.29 

42.06 

16.57 

89.77 

47.83 

3.90 

.028 

229 

29.71 

42.52 

17J02 

40.23 

48.38 

4.39 

-•-.Oil 

257 

29.78 

42.64 

17.16 

40.39 

48.51 

4.68 

—.002 

285 

29.57 

42.45 

17.00 

40.24 

48.37 

4.45 

.009 

812 

29.22 

42.12 

16.70 

89.94 

48.06 

4.16 

X)12 

339 

28.91 

41.80 

16.39 

39.62 

47.74 

8.86 

JOIO 

366 

28.73 

41.60 

16.17 

89.41 

47.51 

8.62 

— XK)4 

Dec 

=  —  14°  14' 

—  14034^ 

-  8^  30' 

—  80  83' 

—  17°  28' 

—  110  25' 

Mug 

.=          5 

4 

4.5 

5.6 

6 

5.4 

X  Aquarii. 

T*  Aquarii. 

d  Aquarii. 

(p  Aquarii. 

V'  AquariL 

V^  Aquarii. 

22*»-30"- 

22'»-  41-- 

22h.  4g«. 

23»^^6«- 

23>»-8'»- 

28\  11-- 

f. 

•■ 

•. 

a. 

a. 

a. 

38 

16.49 

56.62 

58.95 

50.66 

19.37 

26.97 

H-.000 

65 

16.67 

56.78 

59.09 

50.74 

1945 

27.03 

.008 

93 

17.08 

67.21 

59.50 

51.10 

19.83 

27.87 

.018 

120 

17.78 

57.84 

60.13 

51.66 

20.87 

27.94 

.023 

148 

18.65 

58.73 

61.02 

52.50 

21.22 

28.78 

J0S3 

175 

19.51 

59.62 

61.92 

63.87 

22.10 

29.66 

J032 

203 

20.28 

60.43 

62.73 

54.19 

22.94 

30.49 

J025 

230 

20.77 

60.96 

63.30 

64.76 

23.51 

31.07 

j016 

258 

20.94 

61.18 

63.53 

55X>4 

28.80 

31.37 

+X)03 

285 

20.85 

61.11 

63.47 

55J0S 

23.81 

81.87 

—.006 

313 

20.56 

60.83 

63.20 

54.82 

23.59 

31.16 

.012 

340 

20.25 

60.51 

62.88 

64i» 

23.30 

80.88 

.011 

367 

20.02 

60.27 

62.62 

54.28 

23.04 

80.61 

—J007 

Dec 

ss—    40  58' 

—  140  22' 

—  I60  36' 

—  6'^50' 

—  9°  53' 

—  10°  24' 

Mhk 

.=         5 

4 

3 

4.5 

5.4 

6 

*  Pisdam. 

I  Pisdum. 

20  Pisdum. 

27  Pisdum. 

80PiBciam. 

88  Pisdum. 

« 

23»»-19-- 

2311.3401. 

23b.  4o«. 

23h.5|ou 

28h.  54«. 

23h.  5701. 

■. 

f. 

■. 

a. 

a. 

a. 

12 

32.07 

41.01 

31.40 

17.22 

33.62 

57.10 

— X)08 

3§ 

31.94 

40.86 

31.24 

17.04 

83.48 

56.91 

—.004 

66 

32.00 

40.87 

31.24 

17.00 

83.39 

56.86 

+.003 

94 

32.31 

41.14 

31.50 

17.24 

83.61 

57X)8 

.014 

121 

32.87 

41.67 

32.01 

17.72 

84.10 

.  57.64 

.023 

149 

33.70 

42.46 

32.79 

18.49 

84.85 

58.82 

X>29 

176 

34.56 

43.33 

33.66 

19.36 

35.72 

69.17 

.033 

204 

85.39 

44.18 

84.52 

20.22 

36.59 

6OJ04 

.029 

231 

35.97 

44.78 

85.14 

20.89 

87.26 

60.70 

.020 

259 

36.27 

45.12 

35.50 

21.25 

87.64 

61.10 

+J007 

286 

36.28 

45.17 

35  56 

21.85 

37.75 

61.22 

—.001 

314 

36.09 

45.01 

35.48 

21.22 

37.68 

61.10 

.008 

341 

35.81 

44.75 

85.17 

20.98 

37.39 

60.88 

—.010 

1         Dec 

=  -+-0°28' 

-t-0059' 

-  30  84' 

—  40  21' 

—  6049' 

—  6°  31' 

||        Mag 

.=       5.4 

5 

6 

5.6 

5 

6 
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FOR  WASHINGTON  MEAN 

NOON 

AND  MTONIGHT. 

JAKUARY. 

FEBRUARY. 

Sftto. 

Semi- 

Horisontal 

Honrtj 

UaridiMi 

Honrty 

Semi. 

HoriaoDtel 

Hourly 

Meridian 

Hooflj 

dkmetar. 

Pumllaz. 

DUL 

TniMll. 

DIff. 

dkmeter. 

PaimUax. 

Dit. 

Tmuit. 

Dfff. 

d. 

f       rt 

1        N 

fi 

h.  m. 

m. 

1     11 

1       w 

II 

h.  m. 

m. 

1.0 

15     1.2 

55     0.9 

-1-1.33 

L.    6  58.8 

1.75 

15  36.0 

57     8.5 

H-2.28 

I.    8     2.9 

2.35 

1.5 

15     5.9 

55  17.9 

1.51 

U.  19  20.2 

1.82 

15  43.6 

57  364 

2.35 

U.  20  31.8 

245 

2.0 

15  11.1 

55  37.0 

1.68 

L.    7  42.4 

1.89 

15  51.3 

58    4.9 

2.37 

L.    9     1.7 

2.53 

2^ 

15  16.8 

55  58.0 

1.82 

U.20    5.6 

,    1.98 

15  59.0 

58  334 

2.36 

U.21  32.5 

238 

3.0 

15  22.9 

56  20.5 

1.93 

L.    8  30.0 

'    2.08 

16     6.6 

59     1.3 

2.27 
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FOR  WASHINGTON  MEAN 
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AND  MTONIGHT. 
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15  24.8 

56  27.3 

1.78 

U.17     7.1 

2.34 

16    0.6 

58  39.1 

1.68 

U.18  49.9 

2.27 

28.0 

15  30.8 

56  49.3 

1.90 

L.    5  35.6 

240 

16     6.1 

58  59.2 

1.65 

L.    7  16.8 

2.22 

28.5 

15  37.2 

57  12.8 

2.01 

U.18    4.7 

2.44 

16  114 

59  18.7 

1JJ8 

U.  19  43.1 

2.17 

29.0 

15  43.9 

57  37.5 

2.10 

L.    6  34.1 

2.46 

16  16.4 

59  37.1 

147 

L.   8    a8 

2.13 

29.5 

15  50.9 

58     3.1 

2.15 

U.19     3.7 

2.46 

16  21.0 

59  54.0 

1.32 

U.20  34.1 

2.10 

30.0 

15  58.0 

58  29.2 

2.17 

L.    7  33.1 

2.44 

16  25.1 

60     8.8 

1.13 

L.    8  59.2 

2.08 

30.5 

16     5.1 

58  55.3 

2.16 

U.20    2.1 

240 

16  28.5 

60  21.2 

0.91 

U.21  24.1 

2.08 

31.0 

16  12.1 

59  21.0 

2.10 

L.    8  30.7 

2.35 

16  31.0 

60  30.7 

0.65 

L.    9  49.1 

2.09 

31.5 

16  18.8 

59  45.7 

-♦-1.99 

U.20  58.7 

2.31 

16  32.7 

60  36.8 

-♦-0.35 

u.22  14.2 

2.11 
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FOR  WASHINGTON  MEAN  NOON  AND   MIDNIGHT.                       | 

MAY. 

JUNE. 

Date. 

Sanl- 

Horboolftl 

Hooriy 

Iferldiaa 

Hooriy 

SmU. 

HorliODtal 

Hourly 

Meridian 

t 
Boorlj  1 

dfauDMer. 

Panllu. 

DHL 

Tnull. 

Die 

dkiM«Mr.. 

Dit. 

Transit. 

"^  1 

d- 

1         H 

1     If 

N 

h.  m. 

m. 

f        N 

1        M 

h.  m. 

m. 

IJO 

16  31.0 

60  30.7 

-H).65 

L.    9  49.1 

2J09 

16  12.8 

59  23.9 

—0.99 

L.11     9.9 

241    1 

lA 

16  32.7 

60  36.8 

0.35 

U.22  14  2 

2.11 

16     9.2 

59  10.7 

1.20 

U.23  39.2 

2.46 

2.0 

16  33.4 

60  39.2 

H-0.04 

L.  10  39.7 

2.15 

16     5.0 

58  55.1 

\J39 

1 

2.5 

16  33.0 

60  37.8 

—0.28 

U.23     5.7 

2.20 

16     0.2 

58  37.3 

1.55 

L.  12     9.0 

230   ' 

3.0 

16  31.5 

60  32.4 

0.61 

L.  n  324 

2.25 

15  64.9 

58  17.8 

1.68 

U.   0  39.2 

232 

3.5 

16  28.9 

60  23.0 

0.93 

U.23  59.8 

2.31 

15  49.2 

57  56.9 

1.78 

L.13    94 

2.50 

4.0 

16  25.4 

60    9.9 

1.23 

15  43.2 

67  35.0 

1.85 

U.    1  39.2 

2.46 

4.5 

16  21i) 

59  534 

1.50 

L.  12  27.9 

2.37 

15  37.1 

57  12.6 

1.87 

Ul4     83 

240 

5.0 

16  15.7 

59  33.9 

1.73 

U.   0  56.7 

242 

15  31.0 

56  50.2 

1.85 

U.    2  36.9 

2.33    i 

5.5 

16     96 

59  11.8 

1.92 

L.  13  26.1 

247 

15  25.0 

56  28.1 

1.81 

L.15    4.3 

2.24 

e.o 

16    3.0 

58  47.7 

2X)7 

U.    1  56.0 

2.50 

15  19.2 

56     6.8 

1.73 

U.   3  30.6 

2.14   1 

6.5 

15  56.1 

58  22.2 

2.16 

L.  14  26.1 

2.50 

15  13.7 

55  46J( 

1.63 

L.  15  55.7 

2J0i    ' 

7.0 

15  48.9 

57  55.9 

2.20 

U.   2  56.1 

248 

15    8.6 

55  27.7 

1.50 

U.   4  19.7 

1.95 

7.5 

15  41.7 

57  294 

2.19 

L.  15  25.7 

2.44 

15    3.9 

55  10.6 

1.34 

L.  16  42.6 

1.87    i 

8.0 

15  34.6 

57     3.3 

2.15 

U.   3  54.6 

2.38 

14  59.8 

54  55.5 

1.17 

U.    6    4.6 

1.80   1 

8.5 

15  27.7 

56  37.9 

2X)7 

L.  16  22.7 

2.30 

14  56.2 

54  42.5 

0.99 

L.  17  25.8 

1.74   1 

».o 

15  21.1 

56  13.6 

1.96 

U.   4  49.7 

2.20 

14  53.3 

54  31.8 

0.79 

U.    5  46.3 

1.69 

9.5 

15  14.9 

55  50.9 

1.81 

L.  17  15.6 

2.11 

14  51.1 

54  23.6 

0.58 

L.18    6.3 

1.65 

10.0 

15    9.2 

55  30.1 

1.65 

V.   5  404 

2.02 

14  49.6 

54  18.0 

0.36 

U.   6  26.0 

1.63 

10.5 

15    4.1 

55  114 

146 

L.  18    4.2 

1.94 

14  48.7 

54  15.0 

—0.14 

L.  18  453 

1.62 

11.0 

14  59.6 

54  55.0 

1.27 

U.   6  26.9 

1.86 

14  48.6 

54  14.5 

-H).07 

U.    7    4.9 

1.62 

11.5 

14  55.8 

54  41.0 

IM 

L.  18  48.7 

1.79 

14  49.2 

54  16.6 

0.27 

L.  19  244 

1.64 

12.0 

14  52.7 

54  29.5 

0.85 

U.    7     9.8 

1.73 

14  504 

54  21.1 

047 

U.    7  44.2 

1.67 

12.5 

14  50.2 

54  20.5 

0.65 

L.  19  30JI 

1.69 

14  52.3 

54  28.0 

0.67 

L.20    44 

1.70 

13.0 

14  48.4 

S4  14.0 

044 

U.    7  50.3 

4.65 

14  54.8 

54  37.2 

0.85 

U.    8  25.1 

1.75 

13.5 

14  47.3 

54    9.9 

0.24 

L.20     9.9 

1.63 

14  57.8 

54  484 

1.00 

L.  90  463 

1.82 

14.0 

14  46.9 

54     8.3 

—0.04 

U.    8  294 

1.62 

15     1.3 

55     1.3 

1.14 

U.   9    8.8 

1.90 

14.5 

14  47.1 

54     9.0 

H-0.15 

L.20  48.8 

1.62 

15     5.3 

55  15.8 

1.27 

L.21  32.0 

1.98 

15.0 

14  47.9 

54  11.9 

0.32 

U.    9     8.3 

1.64 

15     9.6 

55  31.7 

1.37 

U.    9  56.2 

2j07 

15.5 

14  49.2 

54  16.8 

048 

L.2I  28.1 

1.66 

15  14.2 

55  48.6 

1.44 

V  22  21.6 

2.16 

16U> 

14  51.0 

54  23.5 

0.62 

U.   9  48.2 

1.70 

15  19.0 

56     6.3 

1.49 

U.  10  48.1 

2.25 

18.5 

14  53.3 

54  31.8 

0.75 

L.22     8.9 

1.75 

15  24.0 

56  244 

132 

L.  23  15.6 

2.33 

17X) 

14  564) 

54  41.6 

0.87 

U.  10  30.2 

1.81 

15  29.0 

56  42.8 

133 

U.ll  44.1 

2.40 

17.5 

14  59.0 

54  62.7 

0.97 

1.22  52.3 

1.88 

15  34.0 

57     l.l 

1.51 

IM 

15     24 

55     5.0 

1.07 

U.ll   15.2 

1.95 

15  38.9 

57  19.0 

146 

L.    0  13.3 

245 

18.5 

15     $J0 

55  18.3 

1.14 

L.  23  39.2 

2.04 

15  43.6 

57  36.2 

1.40 

U.12  434) 

2.48 

19.0 

15     9.8 

55  32J1 

1.19 

15  48X) 

57  52.5 

IJ3\ 

L.    1   12J 

248 

19.5 

15  13.7 

55  46.8 

1.23 

U.12    4.2 

2.13 

15  52.1 

58    7.7 

1.21 

U.  13  42.5 

2.46 

SOU) 

15  17.8 

56     1.8 

1.26 

L.    0  30.2 

2.21 

15  55.9 

58  21.6 

1.10 

L.    2  11.8 

241 

10.5 

15  22X) 

56  17.1 

1.28 

U.  12  57.2 

2.29 

^  15  59.3 

58  34J2 

0.99 

U.  14  404 

2.35 

21X) 

15  26.2 

56  82.5 

1.29 

L.    1  25.1 

2.35 

16    2.3 

58  45.3 

0.86 

L.    3     8.2 

2.28 

21.5 

15  304 

56  4BJ0 

1.29 

U.  13  53.6 

2.40 

16    4.9 

58  54.8 

0.73 

U.15  S5JSt 

2.22 

22.0 

15  34.6 

57     34 

1.28 

L.    2  22.6 

242 

16     7.1 

59     2J 

0.60 

L.    4     14 

2.15 

22.5 

15  38.7 

57  18.6 

1.26 

U.  14  51.8 

2.43 

16    8.9 

59    9.3 

048 

U.  16  26.9 

2.10 

23.0 

15  42.8 

57  33.6 

1.24 

L.    3  21.0 

242 

16  10.2 

59  14.3 

0.36 

L.    4  51.7 

IM 

23  Jl 

15  46.8 

57  48.3 

1.21 

n.  15  49.8 

2.38 

16  11.2 

59  17.9 

0.25 

U.17  16.0 

202   1 

24.0 

15  50.8 

58     2.7 

1.18 

L.    4  18.1 

2.33 

16  11.8 

59  20.2 

0.14 

L.    5  40.0 

1.99 

24.5 

15  54.6 

58  16.7 

1.15 

n.  16  45.8 

2.28 

16  12.1 

59  21.3 

+0.04 

U.18    3.8 

1.98 

25.0 

15  58.2 

58  30.2 

Ml 

L.    5  12.7 

2.21 

16  12.1 

59  21.1 

—0.07 

L.    6  27.6 

1.99 

25.5 

16     1.7 

58  43.2 

1X>6 

U.  17  38.9 

2.15 

16  11.7 

59  19.6 

0.18 

U.18  51.6 

2.02  , 

28.0 

16     5.1 

58  55.6 

1.00 

L.    6     44 

2.10 

16  10.9 

59  16.8 

0.29 

L.    7  16.0 

2.05 

26.5 

16    8.3 

59     7.3 

0.93 

U.18  294 

2.06 

16     9.8 

59  12.7 

040 

U.  19  40.9 

2.10 

27X) 

16  MJS 

59  18.0 

0.85 

L.    6  53.9 

2.03 

16     8.3 

59     7.3 

031 

L.    8    63 

2.16  , 

27.5 

16  13.9 

59  27.6 

0.74 

U.19  18.1 

2.01 

16    6.5 

59    0.5 

0.63 

U.20  32.8 

2.23   1 

28.0 

16  16.1 

59  35.8 

0.62 

L.    7  42.2 

2X)1 

16    4.2 

58  52.2 

0.76 

L.    9    0.0 

X30 

28.5 

16  17.9 

59  424 

048 

U.20    64 

2.03 

16     1.5 

58  42.3 

0.89 

U.21  284) 

2.36 

29.0 

16  19.2 

59  47.2 

0.31 

L.    8  30.8 

2.05 

15  584 

58  30.9 

\J0\ 

L.    9  56.7 

242 

29.5 

16  19.9 

59  49.9 

-H).12 

U.20  55.6 

2.09 

15  54.9 

58  18.1 

1.12 

U.22  26j0 

2.46 

30.0 

16  20.0 

59  50.1 

—0.09 

L.    9  20  9 

2.14 

15  51.1 

58    3.9 

1.23 

L.  10  55.7 

2.48 

30.5 

16  19.3 

59  47.7 

0.32 

U.21  47.0 

2.20 

15  46.9 

57  48.6 

1.32 

U.23  25.6 

248  1 

31.0 

16  17.9 

69  42.5 

0.55 

L.  10  13.8 

2.27 

15  424 

57  323 

1J9 

L.11  65.2 

2.45 

313 

16  15.7 

59  34.5 

—0.77 

U.22  414 

2.34 

15  37.7 

57J5.3 

—144 
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FOR  WASHINGTON  MEAN  . 

NOON 

AND  MIDNIGHT. 

1 

JULY. 

AUGUST. 

Sftto. 

Bcml- 

Horinmtel 

Hourly 

Meridtaa 

HoariT 

Bcml- 

HoriaoDtal 

Hoorlj 

MerkUaa 

Hourly 

dkoietar. 

ParaUaz. 

DUL 

Tnnaii. 

DUL 

dkiM«Mr. 

Pumlluc. 

ma. 

TnndA. 

DUL 

d. 
1.0 

15  42.5 

5^  32.3 

-i'.40 

h.  m. 
L.  11  55.2 

m. 
2.45 

1&     5.0 

5&  lU 

—1.13 

h.  m. 
U.    0  513 

m. 
1.92 

1.5 

15  37.8 

57  15.0 

1.46 

15     1.5 

55     13 

1.05 

L.  13  143 

1.86 

2.0 

15  32.9 

56  57.2 

1.50 

U.   0  24.1 

2.39 

14  58.2 

54  493 

0.95 

U.    1  364 

1.79 

2.5 

15  27.9 

56  39.0 

1.52 

L.  12  52.3 

232 

14  55.2 

54  38.9 

035 

L.  13  573 

1.73 

3.0 

15  23.0 

56  20.7 

1.51 

U.    1  19.6 

2.23 

14  52.6 

54  293 

0.74 

U.    2  18.0 

1.68 

3.5 

15  18.1 

56    2.7 

1.48 

L.  13  45.8 

2.14 

14  604 

54  21.2 

031 

L.  14  38.0 

1.64 

4J0 

15  13.3 

55  45.2 

1.43 

U.   2  10.9 

2.05 

14  48.7 

54  143 

046 

U.    2  573 

1.62 

4.5 

15     8.8 

55  28.5 

1.35 

L.  14  84.9 

1.96 

14  47.5 

54  103 

039 

U  15  17.1 

131 

5.0 

15    4.5 

55  12.9 

\J24, 

U.    2  57.9 

1.87 

14  463 

54     73 

—0.11 

U.   8  863 

131 

5.5 

15    0.6 

54  58.7 

1.12 

L.  15  19.9 

1.79 

14  46.7 

54    7.5 

-H).07 

L.  15  56.0 

1.62 

6X) 

14  57.2 

54  46.1 

0.98 

U.   3  41.1 

1.74 

14  47.2 

54     93 

037 

U.   4  15.7 

1.65 

6.5 

14  54.3 

54  35.3 

0.82 

L.16     1.7 

1.69 

14  484 

54  13.9 

048 

L.  16  853 

1.69 

7.0 

14  51.9 

54  26.5 

0.64 

U.   4  21.8 

1.65 

14  503 

54  20.9 

0.69 

U.   4  564 

1.73 

7.5 

14  50.1 

54  20.0 

0.44 

L.  16  41.5 

1.63 

14  52.9 

54  304 

0.90 

U 17  173 

1.79 

8.0 

14  49.0 

54  15.9 

0.24 

U.   6     1.0 

1.62 

14  56.2 

54  423 

l.ll 

U.   5  39.6 

1.87 

8.5 

14  48.5 

54  14.2 

—om 

L.  17  90.4 

1.62 

15    0.2 

54  57 JO 

131 

L.18     23 

1.96 

9.0 

14  48.7 

54  15.0 

-J-0.17 

U.   5  39.9 

1.63 

15     43 

55  13.9 

1.50 

U.   6  26.6 

2.05 

9.5 

14  49.7 

54  18.4 

0.39 

L.  17  59.6 

1.65 

15  10.0 

55  83.0 

1.68 

L.  18  51.7 

2.14 

10.0 

14  51.3 

54  24.4 

0.61 

U.   6  19.7 

1.69 

15  153 

55  543 

134 

U.    7  173 

2.23 

10.5 

14  53.6 

54  33.0 

0.82 

L.  18  40.4 

1.75 

15  22.0 

56  173 

1.98 

L.  19  45.2 

232 

11.0 

14  56.6 

54  44.0 

1.02 

U.    7     1.8 

1.81 

15  28.7 

56  41.7 

2.09 

U.    8  133 

240 

11.5 

15    0.2 

54  57.4 

1.21 

L.  19  24.0 

1.89 

15  85.7 

57     74 

2.18 

L.  20  423 

246 

12X) 

15    4.5 

55  13.0 

1.38 

U.    7  47.2 

1.97 

15  42.9 

57  33.9 

232 

n.   9  123 

2.50 

12.5 

15     9.3 

55  30.5 

IJ>3 

L.20  11.4 

2.06 

15  50.2 

58    03 

231 

L.21  424 

232 

13.0 

15  14.5 

55  49.7 

1.66 

U.   8  36.8 

2.16^ 

15  574 

58  26.9 

2.16 

U.  10  123 

231 

13.5 

15  20.1 

56  10.3 

1.76 

L.21     3.3 

2.26* 

16    43 

58  524 

2.06 

*   L.  22  423 

247 

14.0 

15  26.0 

56  31.9 

1.83 

U.    9  30.9 

235 

16  103 

59  164 

131 

U.ll  113 

242 

14.5 

15  32.1 

56  54.2 

1.87 

L.  21  59.5 

2.43 

16  163 

59  383 

1.72 

L.23  403 

236 

15.0 

15  38.2 

57  16.8 

1.88 

U.  10  29.0 

2.49 

16  22.0 

59  573 

1.48 

U.12     83 

239 

15J) 

15  44.3 

57  39.3 

1.85 

L.  22  59.0 

2.52 

16  264 

60  133 

1.20 

16.0 

15  50.3 

58     1.2 

1.78 

U.ll  29.2 

2.53 

16  29.9 

60  263 

0.90 

L.    0  35.5 

233 

16.5 

15  56.0 

58  22.1 

1.68 

L.  23  59.4 

2.51 

16  323 

60  354 

'    0.58 

n.l3    2.0 

2.18 

17.0 

16     1.3 

58  41.6 

1.55 

U.  12  29JSt 

246 

16  33.7 

60  404 

-M).25 

L.    1  273 

2.13 

17.5 

16     6.1 

58  59.3 

1.38 

16  34.0 

60  414 

—0.08 

U.  13  533 

2.10 

18.0 

16  10.3 

59  14.7 

1.18 

L.    0  58.3 

2.40 

16  33.2 

60  38.5 

040 

L.    2  184 

2.08 

18.5 

16  13.9 

59  27.7 

0.97 

U.13  26.7 

233 

16  814 

60  313 

0.70 

U.  14  433 

2.08 

19.0 

16  16.7 

59  38.0 

0.74 

L.    1  54.2 

2.26 

16  283 

60  213 

036 

L.    3     83 

239 

19.5 

16  18.7 

59  45.5 

0.51 

U.  14  20.9 

2.19 

16  25.1 

60     8.9 

1.17 

n.l5  334 

2.11 

200 

16  20.0 

59  50.3 

0.29 

L.    2  46.8 

2.12, 

16  2iJ0 

59  53.7 

135 

L.    3  58.9 

2.14 

20.5 

16  20.6 

59  52.4 

H-0.06 

n.l5  12.0 

2.07 

16  163 

59  363 

130 

U.  16  243 

2.18 

21.0 

16  20.5 

59  51.8 

—0.15 

L.    3  36.7 

2.04 

16  113 

59  173 

1.60 

L.    4  513 

2.23 

21.5 

16  19.6 

59  48.8 

0.34 

U.16     1.1 

2X)2 

16     5.9 

58  58.2 

1.66 

U.17  183 

238 

22.0 

16  18.2 

59  43.6 

0.51 

L.    4  25.3 

2.00 

16     04 

58  383 

1.69 

L.    5  46.0 

233 

22.5 

16  16.3 

59  36.6 

0.65 

U.  16  49.4 

2.01 

15  543 

58  173 

1.70 

U.  18  143 

237 

23.0 

16  13.9 

69  27.9 

0.78 

L.    5  13.7 

2.03 

15  493 

57  57.2 

1.68 

L.    6  43.0 

2.40 

23.5 

16  11.2 

59  17.8 

0.88 

U.  17  38.3 

2.07 

15  433 

57  373 

1.64 

U.19  113 

241 

24.0 

16     8.2 

59     6.7 

0.96 

L.    6     3.4 

2.11 

15  38.5 

57  1T3 

1.59 

L.    7  40.9 

241 

24.5 

16     4.9 

58  54.7 

1.03 

U.  18  29.1 

2.17 

15  333 

56  583 

1.54 

U.20    93 

239 

25.0 

16     1.4 

58  42.0 

1.09 

L.    6  55.5 

2.23 

15  284 

56  40.7 

1.48 

L.    8  38.2 

234 

25.5 

15  57.8 

58  28.6 

1.14 

U.  19  22.6 

2.29 

15  23.7 

56  234 

141 

U.21     53 

237 

26.0 

15  54.0 

58  14.7 

1.18 

I.    7  50.4 

235 

15  19.2 

56     63 

135 

L.    9  323 

2.20 

26.5 

15  50.1 

58     0.4 

1.21 

U.20  18.8 

240 

15  14.9 

55  51.0 

1.28 

U.21  583 

2.13 

27.0 

15  46.1 

57  45.8 

1.23 

L.    8  47.7 

2.43 

15  103 

55  36.1 

130 

L.  10  233 

2.05 

27.5 

15  42.1 

57  30.9 

1.25 

U.2I   16.9 

2.44 

15     7.0 

55  22.1 

1.13 

U.22  48.0 

1.97 

28.0 

15  37.9 

57  15.7 

1.28 

L.    9  46.1 

243 

15     34 

55     93 

1.05 

L.11  ll.l 

139 

28.5 

15  33.7 

57     0.2 

1.30 

tr.22  15.0 

240 

15     0.1 

54  563 

0.98 

U.23  833 

132 

29.0 

15  29.5 

56  44.6 

1.30 

L.  10  43.4 

2.34 

14  57.1 

54  453 

0.90 

L.11  543 

1.76 

29.5 

15  25.2 

56  29.0 

1.29 

U.23  11.0 

2.27 

14  543 

54  353 

031 

30.0 

15  21.0 

56  13.6 

1.27 

L.  11  37.7 

2.19 

14  513 

54  26.1 

0.71 

U.   0  153 

1.71 

30.5 

15  16.9 

55  58.4 

1.25 

14  493 

54  18.1 

031 

L.  12  353 

137 

31.0 

15  12.8 

55  43.4 

1.23 

U.    0    3.4 

2.10 

14  473 

54  114 

0.50 

U.   0  55.7 

1.64 

31.5 

15     8.8 

55  28.8 

—1.19 

L  12  28 1 

2.01 

14  463 

54     6.0 

—039 

L.  13  153 

1.63 
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FOR  WASHINGTON   MEAN 

NOON 

AND  MIDNIGHT. 

SEPTEBiBER. 

OCTOBER.                               1 

Dftte. 

Sanl- 

Horinmtal 

Hourly 

MeridiaD 

Honriy 

Saai- 

Horiaontel 

Hourly 

Meridtan 

Hooriy  - 

dtameter. 

PaimUax. 

DHL 

Tnuuit. 

Dfff. 

dtameter. 

PuftUaz. 

PUT. 

Treofit. 

nff.    1 

~d7~ 

f        M 

1     II 

It 

h.  m. 

m. 

1     fi 

1       u 

II 

h.  m. 

m. 

1.0 

14  45.4 

54     2.9 

—0.31 

U.    1  34.7 

1.61 

14  454 

54     2.8 

-H).37 

U.    1  33.5 

1.76    1 

1.5 

14  44.7 

54     0.1 

0.16 

L.  13  54.1 

1.62 

14  46.9 

54     8.2 

0.53 

L.  13  55.0 

1.82   ' 

2.0 

14  44.4 

53  59.1 

—0.01 

U.   2  13.6 

1.62 

14  48.9 

54  15.5 

0.68 

U.    2  17.2 

1.88    ; 

2.5 

14  44.6 

53  59.9 

H-0.I4 

L.14  33.3 

1.65 

14  514 

54  24.6 

0.83 

L.  14  40.2 

1.95 

3.0 

14  45.4 

54    2.6 

0.30 

U.   2  534 

1.69 

14  544 

54  35.5 

0.99 

U.   3     4.1 

2.03 

3.5 

14  46.7 

54     7.8 

047 

L.  15  14.0 

1.74 

14  57.9 

54  484 

1.15 

U  15  28.9 

2.11 

4.0 

14  48.6 

54  14.2 

0.65 

n.   3  35.3 

1.80 

15     1.9 

55     3.2 

1.32 

U.   3  54.6 

2.18    [ 

4.5 

14  51.1 

54  23.3 

0S5 

L.  15  57.3 

1.87 

15     6.5 

55  20.0 

1.48 

L.16  21.1 

2.24 

5.0 

14  54.3 

54  34.7 

14)5 

U.   4  20.1 

1.94 

15  11.6 

55  38.7 

1.65 

U.   4  48.3 

2.31    1 

5.5 

14  58.0 

54  48.5 

1.25 

L.  16  43.9 

2.02 

15  17.2 

55  594 

1.81 

L.17  16.2 

2.35 

6.0 

15     2.3 

55    4.6 

144 

U.   5    8.7 

2.11 

15  234 

56  22.0 

1J7 

U.    5  444 

2U>6 

6.5 

15     7.3 

55  234) 

1.63 

L.17  34.5 

2.20 

15  30.0 

56  464 

2.11 

L.  18  12.7 

2.36 

7.0 

15  12.9 

55  43.6 

1.82 

U.   6     1.3 

2.28 

15  37.0 

57  12.3 

2.22 

U.   6  41.0 

2.36 

7.5 

15  19.1 

56     6.4 

2.00 

L.  18  29.0 

2.34 

15  444 

57  394 

2.30 

L.19     9.2 

234 

8.0 

15  25.8 

56  31.2 

2.16 

U.   6  574 

240 

15  52.1 

58     74 

2.37 

U.    7  874) 

231 

8.5 

15  33.0 

56  57.7 

2.28 

L.  19  264 

2.44 

15  59J 

58  35.9 

241 

L.  20    4.3 

2.27 

9.0 

15  40.6 

57  25.4 

2.15 

U.    7  55.7 

246 

16     7.5 

59    44 

2.36 

U.    8  31.2 

2.22 

9.5 

15  48.4 

57  53.9 

2.42 

L.20  25.1 

245 

16  15.1 

59  324) 

2.25 

L.  20  57.5 

2.17 

10.0 

15  56.3 

58  22.9 

2.45 

U.    8  54J) 

242 

16  22.3 

59  58.1 

2.13 

U.   9  234 

2.14 

10.5 

16     4.1 

58  51.9 

2.38 

L.  21  23.1 

2.38 

16  28.9 

60  22.3 

1.90 

L.  21  49.1 

2.13 

11.0 

16  11.7 

59  20.1 

2.32 

U.   9  514 

2.34 

16  34.7 

60  43.7 

1.63 

U.  10  14.7 

2.13 

11.5 

16  19.0 

59  46.6 

2.12 

L.  22  19.2 

2.29 

16  394 

61     14 

1.35 

L.22  40  J 

2.13 

12.0 

16  25.6 

60  10.7 

IJl 

U.  10  464 

2.24 

16  43.1 

61  15.3 

0.98 

U.ll     6.0 

2.14 

12.5 

16  31.4 

60  32.0 

1.69 

L.23  13.0 

2.20 

16  45.5 

61  24.5 

0.57 

L.  23  31.9 

2.18 

13.0 

16  36.3 

60  50.1 

1.33 

U.U  39.1 

2.17 

16  46.7 

61  28.7 

-M).15 

U.ll  584 

2.23 

13.5 

16  40.0 

61     3.9 

0.98 

' 

16  46.5 

61  27.9 

—0.30 

UjO 

16  42.5 

61  13.3 

0.59 

L.    0    54) 

2.15 

16  44.9 

61  21.9 

0.71 

L.    0  25.5 

2.28 

14.5 

16  43.8 

61  18.0 

-M).18 

U.  12  30.7 

2.14 

16  42.0 

61  ll.l 

1.11 

U:  12  53.2 

234 

15.0 

16  43.8 

61  17.8 

—0.22 

L.    0  56.4 

2.13 

16  37.8 

60  55.8 

1.44 

L.    1  21.7 

240 

15.5 

16  42.4 

61  12.9 

0.62 

U.  13  22.1 

2.15 

16  32.6 

60  36.6 

1.80 

U.  13  50.9 

2.46 ; 

16.0 

16  39.8 

61     3.3 

0.98 

L.    1  48.1 

2.18 

16  264 

60  13.6 

206 

L.    2  20.8 

2.52  1 

16.5 

16  36.1 

60  49.6 

1.35 

U.  14  14.6 

2.22 

16  194 

59  47.9 

2.26 

U.U  51.2 

236  1 

17.0 

16  31.4 

60  324) 

1.60 

L.    2  41.7 

2.27 

16  11.9 

59  20.3 

2.37 

L.    3  22.0 

238  : 

17.5 

16  25.9 

60  11.6 

1.82 

U.  15     9.3 

2.32 

16    4.1 

58  51.7 

2.42 

U.15  52.8 

237   1 

18.0 

16  19.7 

59  48.9 

1.97 

L.    3  37.6 

2.37 

15  56.2 

58  22.7 

2.43 

L.    4  23.3 

233  1 

18.5 

16  13.0 

59  24.6 

2.11 

U.16     64 

242 

15  48.3 

57  53.8 

2.40 

U.  16  53.2 

247   ' 

19X) 

16     6X) 

58  5^9 

2.20 

L.    4  35.6 

246 

15  40.6 

57  254 

2.32 

L.    5  22.1 

238 

19.5 

15  58.8 

58  32.5 

2^ 

U.17     5.2 

248 

15  33.2 

56  57.9 

2.22 

U.17  50.0 

238 

20.0 

15  51.6 

58     6.1 

2.17 

U    5  34.8 

248 

15  26.2 

56  32.1 

2.09 

L.    6  16.7 

2.18 

20.5 

15  44^ 

57  40.4 

2.12 

U.18    4.3 

245 

15  19.6 

56     8.0 

1.94 

U.18  42.3 

24)8 

21.0 

15  37.8 

57  15.5 

24)4 

L.    6  33.3 

2.40 

15  13.5 

55  45.8 

1.76 

L.    7     6.7 

1.98  1 

21.5 

15  31.4 

56  51.7 

1.94 

U.19     1.6 

2.34 

15     8.0 

55  25.7 

1.58 

U.  19  30.0 

139 

22.0 

15  25.4 

56  29.2 

1.81 

L.    7  29.2 

2.26 

15     3.2 

55     7.7 

1.40 

L.    7  52.3 

132 

22.5 

15  19.8 

56     8.3 

1.67 

U.  19  55.8 

2.17 

14  58.9 

54  524) 

1.22 

U.20  13.8 

1.76 

234) 

15  14.4 

55  49.1 

1.53 

L.    8  21.3 

24)8 

14  55.2 

54  384 

1.04 

L.    8  34.6 

1.70 

23.5 

15     9.5 

55  3\£ 

140 

V.  20  45.8 

24)0 

14  52.0 

54  26.9 

0.87 

U.20  54.8 

1.66 

24.0 

15     5.1 

55  154 

1.27 

L.    9     9.3 

1.92 

14  494 

54  174 

0.70 

L.    9  14.6 

1.63 : 

24.5 

15     1.2 

55    0.9 

1.14 

U.21  31.9 

1.85 

14  47.3 

54     9.9 

0.54 

U.21  34.1 

131 

254) 

14  57.7 

54  47.9 

14)1 

L.    9  53.7 

1.79 

14  45.8 

54    4.2 

038 

L.    9  534 

1.60  , 

25.5 

14  54.6 

54  36.5 

0.88 

U.22  14.8 

1.73 

14  44.8 

54     04 

0.25 

U.22  12.7 

1.60  1 

26X) 

14  51.9 

54  26.6 

0.76 

L.10  35.2 

1.68 

14  44.3 

53  58.1 

—0.12 

L.  10  82.1 

131 

26.5 

14  49.6 

54  18.1 

0.65 

n.22  55.1 

\M 

14  44.1 

53  574 

-♦-0.00 

U.22  51.8 

1.64 ; 

27.0 

14  47.7 

54  11.0 

0.54 

L.11  14.7 

1.63 

14  44.3 

53  58.1 

0.12 

L.11   11.8 

1.69 

27.5 

14  46.1 

54     5.2 

043 

U.23  34.2 

1.62 

14  44.8 

54     0.2 

0JI4 

U.23  324 

1.74 

28.0 

14  44.9 

54     0.7 

0.33 

L.  11  53.6 

1.61 

14  45.7 

54    3.7 

0.34 

L.11  53.6 

1.79 

28.5 

14  44.0 

53  57.5 

0.21 

14  47.0 

54     84 

0.44 

29.0 

14  43JS 

53  55.7 

—0.09 

U.    0  13.0 

1.61 

14  48.6 

54  144 

0.54 

U.   0  154 

135  1 

29.5 

14  43.3 

53  55.3 

-H)4)3 

L.  12  32.5 

1.64 

14  50.6 

54  21.5 

0.64 

L.  12  38-0 

132  1 

SOX) 

14  43.6 

53  56.4 

0.15 

U.   0  524 

1.67 

14  52.8 

54  30  0 

0.74 

U.    1     1.5 

2.00 

80.5 

14  44^ 

53  58.9 

0.26 

L.  13  12.7 

1.71 

14  554 

54  39.7 

0.85 

L.  13  25.9 

2.07 

31.0 

14  45.4 

54     2.8 

0.37 

U.    1  33.5 

1.76 

14  584 

54  505 

0.96 

u.    1  51.1 

214  1 

31.5 

14  46.9 

54     8.2 

-H).53 

L.  13  55.0 

1.82 

15     1.8 

55     2.7 

-1-1.07 

L.  14  17.1 

2.19 
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FOR  WASHINGTON  MEAN 

NOON 

AND  MIDNIGHT. 

NOVEMBER. 

DECEMBER. 

Date. 

Semi- 

Horlaontal 

Hourly 

MorkUan 

Hourly 

Semi- 

Horinmtel 

Hourly 

Hwidkn 

Hourly 

dkmeter. 

Panllaz. 

DUL 

Timiudt. 

DHL 

dkmeter. 

Puralluc 

DUL 

Tnodt. 

Diff. 

~d~ 

1     II 

1      n 

II 

h.  m. 

m. 

1     II 

1     II 

II 

h.  m. 

m. 

1.0 

15     5.4 

55  16.2 

+  1.18 

U.   2  43.8 

2.26 

15  30.3 

66  47.7 

-4-1.33 

U.    3  25.2 

2^6 

1.5 

15     9.5 

55  31.1 

1.30 

L.  16  11.1 

2.29 

15  34.6 

67     3.8 

1.36 

L.  15  52.0 

2.21 

2.0 

15  14.0 

55  47.4 

1.41 

U.    3  38.7 

2.32 

16  39.1 

67  20.2 

1.38 

U.    4  18.2 

2.15 

2^ 

15  18.8 

56     5.0 

1.52 

L.  16     6.5 

2.32 

15  43.6 

57  36.9 

141 

L.  16  43.8 

2.10 

3.0 

15  23.9 

56  23.9 

1.63 

U.   4  34.3 

2.30 

15  48.2 

57  53.9 

1.43 

U.    6     8.8 

2.06 

3.5 

15  29.3 

56  44.1 

1.74 

L.  17     1.8 

2.28 

15  62.9 

68  11.1 

1.45 

L.  17  33.3 

2.02 

4.0 

15  35.0 

57     6.5 

1.83 

U.    5  29.0 

2.25 

15  57.7 

58  284 

1.44 

U.    5  574 

1.99 

4.5 

15  41.1 

57  27.9 

1.91 

L.  17  56.8 

2.21 

16     24 

68  45.5 

1.42 

L.  18  21.2 

1.97 

5.0 

15  47.5 

57  51.2 

1.98 

u.    6  22.0 

2.16 

16     7.0 

69     2.2 

1.38 

U.    6  44.9 

1.96 

6.5 

15  54.1 

58  15.2 

2.03 

L.  18  47.7 

2.12 

16  114 

59  18.2 

lUJl 

L.19     8.6 

1.98 

6.0 

16     0.8 

58  39.6 

2.07 

U.    7  13.0 

2.08 

16  15.6 

69  33.2 

1.21 

U.    7  32.6 

2.01 

6.5 

16     7.4 

59     4.1 

2.05 

L.  19  38.0 

2.05 

16  19.2 

69  46.8 

1.08 

L.  19  67.1 

2.05 

7.0 

16  13.9 

59  28.0 

1.97 

V.    8     2.6 

2.04 

16  224 

69  58.6 

0.91 

U.    8  22.1 

2.11 

7.5 

16  20.0 

59  50.6 

1.83 

L.  20  27.1 

2.05 

16  24.9 

60     8.1 

0.70 

L.  20  47.9 

2.19 

8.0 

16  25.7 

60  11.3 

1.64 

U.    8  51.8 

2.07 

16  26.8 

60  15.0 

046 

U.    9  14.7 

2.27 

8.5 

I  ft  30.7 

60  29.5 

1.41 

L.21  16.8 

2.10 

16  27.8 

60  18.8 

-H).19 

L.  21  42.6 

2.36 

9.0 

16  34.9 

60  44.7 

1.14 

U.    9  42.2 

2.14 

16  27.9 

60  19.3 

—0.11 

U.IO  114 

245 

9.5 

1«  38.1 

60  564 

0.82 

L.  22     8.2 

2.19 

16  27.1 

60  164 

0.43 

L.  22  414 

2.63 

10.0 

16  401 

61     4.1 

0.47 

U.  10  34.8 

2.25 

16  25J3 

60    9.9 

0.77 

U.ll   12J2 

2.60 

10.5 

16  41.0 

61     74 

-M).09 

L.23     2.3 

2.33 

16  22.6 

59  59.9 

0.99 

L.23  43.8 

2.66 

11.0 

16  40.6 

61     6.1 

—0.30 

U.ll  30.8 

242 

16  18.9 

69  46.5 

1.25 

11.5 

16  39.0 

61     0.2 

0.69 

16  144 

69  30.0 

1.51 

U.  12  15.6 

2.66 

12.0 

16  36.2 

60  49.7 

1.06 

L.    0    0.3 

2M 

16     9.3 

59  10.7 

1.73 

L.    0  47.3 

2.63 

12.5 

16  32.2 

60  35.0 

1.41 

U.  12  80.8 

2.58 

16     3.5 

68  49.1 

1.89 

n.l3  18.5 

2.67 

13.0 

16  27.1 

60  16.4 

1.71 

L.    1     2.0 

2.63 

15  57.1 

68  25.8 

2.02 

L.    1  48.9 

2.60 

13.5 

16  21.2 

59  54.5 

1.97 

U.  13  33.6 

2.66 

15  60.3 

58     1.1 

2.11 

n.l4  18.3 

240 

14.0 

16  14.5 

59  29.9 

2.16 

L.    2     5.3 

2.64 

15  434 

57  35.9 

2.11 

L.    2  46.3 

2.28 

14.5 

16     7.3 

59     3.3 

2.30 

U.  14  36.7 

2.60 

15  36.5 

57  10.7 

2.11 

U.15  12.9 

2.16 

15.0 

15  59.6 

68  35.3 

2.39 

L.    3     7.5 

2.53 

15  29.8 

56  45.8 

2.06 

L.    3  38.2 

2.05 

15.5 

15  51.8 

58     6.6 

2.42 

U.  15  37.4 

2.43 

15  23.3 

66  21.7 

1.98 

U.  16     2.3 

1.95 

16.0 

15  44.0 

67  37.9 

2.41 

L.    4     6.0 

2.33 

15  17.0 

65  58.8 

1.86 

L.    4  25.2 

1.87 

16.5 

15  36.4 

67     9.6 

2.32 

U.  16  33.4 

2.23 

15  11.2 

66  37.5 

1.69 

U.16  47.2 

1.79 

17.0 

15  29.0 

56  42.5 

2.20 

L.    4  69.5 

2.12 

15     6.0 

55  18.2 

1.53 

L.    5     8.3 

1.72 

17.5 

15  22.0 

56  17.0 

2.06 

U.17  24.3 

2.01 

15     14 

55     1.0 

1.34 

U.17  28.7 

1.68 

18.0 

15  15.5 

55  53.3 

1.90 

L.    5  47.8 

1.91 

14  574 

64  46.1 

1.15 

L.    5  48.7 

1.64 

18.5 

16     9.6 

65  31.6 

1.71 

U.18  10.3 

1.83 

14  54.0 

64  33.7 

0.94 

U.18     8.3 

1.62 

19.0 

16     4.4 

65  12.1 

1.53 

L.    6  31.9 

1.76 

14  51.3 

64  24.0 

0.71 

L.    6  27.8 

1.61 

19.5 

14  59.7 

54  55.1 

1J52 

U.  18  52.7 

1.70 

14  49.3 

64  16.9 

048 

U.18  47.2 

1.62 

20.0. 

14  55.6 

54  40.5 

1.13 

L.    7  12.9 

1.66 

14  48.1 

64  124 

0.26 

L.    7     6.8 

1.64 

20.5 

14  52.3 

54  28.3 

0.90 

U.  19  32.7 

1.63 

14  47.5 

64  10.5 

—0.05 

U.19  26.7 

1.67 

21.0 

14  49.6 

54  18.7 

0.70 

L.    7  62.2 

1.61 

14  47.6 

64  11.0 

-H).15 

L.    7  47.0 

1.71 

21.5 

14  47.7 

54  11.5 

0.50 

U.20  11.5 

1.60 

14  48.6 

64  13.8 

0.35 

u.20     7.9 

1.77 

22.0 

14  46.4 

54     6.6 

0.31 

L.    8  30.8 

1.61 

14  49.9 

64  19.0 

0.54 

L.    8  29.5 

1.83 

22Ji 

14  45.7 

54     3.9 

—0.13 

U.20  50.3 

1.63 

14  51.9 

64  264 

0.71 

U.20  51.9 

1.90 

23.0 

14  45.6 

54     3.3 

-4-0.04 

L.    9  10.1 

1.67 

14  544 

54  36.8 

0.86 

L.    9  15.2 

1.98 

23.5 

14  46.0 

54     4.7 

0.19 

U.21  30.4 

1.71 

14  674 

64  46.9 

0.99 

U.21  394 

2.06 

24.0 

14  46.9 

54     7.9 

0.35 

L.    9  51.2 

1.75 

15     0.8 

64  594 

1.09 

L.  10    4.7 

2.15 

24.5 

14  48.2 

54  12.8 

0.48 

U.22  12.6 

1.81 

15     44 

65  13.0 

1.17 

U.  22  30.9 

2.23 

25.0 

14  49.9 

54  19.2 

0.60 

L.  10  34.8 

1.88 

15     84 

65  27.6 

1.24 

L.  10  58.0 

2.29 

25.5 

14  52.0 

54  27.0 

0.70 

U.22  67.8 

1.96 

15  12.6 

65  43.1 

1.30 

U.23  25.7 

2.34 

•  26.0 

14  54.4 

54  35.9 

0.80 

L.11  21.8 

2.04 

15  17.1 

55  59.1 

1.85 

L.  11  54X) 

2.38 

26.5 

14  57.1 

54  45.9 

0.88 

U.  23  46.7 

2.12 

15  21.6 

56  154 

1.38 

27.0 

15     0.1 

54  56.8 

0.94 

15  26.0 

56  31.8 

1.37 

U.   0  22.6 

2.38 

27J> 

15     3.4 

55     8.5 

1.01 

L.  12  12.5 

2.19 

15  304 

66  48.0 

1.34 

L.  12  50.9 

2.37 

28.0 

15     6.8 

56  21.0 

1.08 

V,   0  39.1 

2.25 

15  34.7 

57     3.8 

1.30 

U.    1   19.1 

2.33 

28.5 

16  10.3 

55  34.2 

1.12 

L.  13     6.4 

2.30 

15  38.8 

57  19.1 

1.25 

L.  13  46.8 

2.29 

29.0 

15  14.0 

65  47.9 

1.16 

U.    1  34.1 

2.33 

15  42.8 

57  33.7 

1.19 

U.    2  13.9 

2.23 

29.5 

15  18.0 

66     2.1 

1.20 

L.14     2.1 

2.33 

15  46.6 

57  47.6 

1.13 

L.14  40.3 

2.17 

30.0 

15  22.0 

56  16.8 

1.24 

U.    2  30.0 

2.33 

15  60.2 

58     0.7 

1.05 

U.   3     6.0 

2.11 

30J5 

15  26.1 

66  32.0 

1.29 

L.  14  57.8 

2.31 

15  53.5 

58  12.9 

0.98 

L.  15  31.0 

2.06 

31.0 

15  30.3 

56  47.7 

1.33 

U.   3  25.2 

2.26 

15  .•)6.6 

58  24  3 

0.92 

U.   3  654 

2.01 

31.5 

15  34.6 

57     3.8 

+U6 

L.  15  52.0 

2.21 

15  59.5 

58  34.7 

-4-0.87 

L.  16  19.3 

1.97 

42 
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MOON,    18&6. 


WASHINGTON  MEAN  TIME. 


PHASES. 


Mootii* 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


New  Moon.        Flnt  Quarter. 


d.  b.  m. 
7  6  9.1 

6  17  27.9 
6  3  31.1 

4  19  44.8 

3  31  34.1 
3  6  31.4 

1  16  33.4 


d.  h.  m. 
13  33  34.5 
13  9  3.5 
13  31  38.2 
11  11  43.9 
3  87.0 
30  43.0 
14  14.0 
7  14.0 
22  48.7 
12  29.6 
0  14.6 
10  18.3 


11 
9 
9 
8 
6 
6 
5 
4 


FoUMoon. 


d.  h.  m. 
31  10  30.6 
30  4  33.2 
21  22  56.5 
19  16  5.5 
6  48.4 
18  43.7 
4  23.0 
12  47.1 
13  21  0.3 
13  5  51.2 
11  15  47.1 
11  3  5.4 


19 
17 
17 
15 


Last  Quarter. 


d.  h.  m. 
29  15  26.6 
28  8  33.3 
28  21  23.5 
27  6  18.4 
26  12  25.7 
24  17  9.3 
23  21  53.9 
22  3  59.6 
20  12  40.4 
20  0  58.5 
18  17  26.0 
18  13  35.7 


Mew 


d.  h.    tt 
31     4    0.4 

29  18    6.0 

28  10  40.0 
28    4  46.6 

26  22  53.2 

26  15  37.1 


fteit  Qnartv. 


PERIQBE,  APOGEE. 


Mooth. 

Perigee. 

Apofee. 

Pitjfee. 

d.    h. 

d.    h. 

d.    h. 

January 

9  16.9 

25  15.9 

February 

6  21.5 

22     1.9 

Bfaioh 

6    8.3 

20    3.5 

Apnl 

3  19.5 

16  11.6 

May 

2     1.5 

14    2.6 

29  18.9 

June 

10  20.3 

24  16.0 

July 

8  13.8 

20  15.5 

August 

5    7.5 

17     9.1 

September 

1  22.5 

14  14.7 

September 

29    6.1 

October 

13     1.4 

26    9.5 

November 

10  12.0 

22  18.3 

December 

8  18.0 

20  12.6 

GBKATKST  UBRATION. 


d.  h.  m. 
3  21  16  B.C. 
1  0  38  8.K. 


7  30  60  H.w. 
4  17  12  H.w. 
1  23  33  H.w. 

8  16  17  H.K. 

6  23  0  H.K. 

4  2  26  U.K. 

1  13  10  M.S. 


d.  h.  tt. 

16  21  1  8.W. 

13  6  47  8.W. 
12  10  6  8.W. 

9  16  60  8.W. 
21  21  40  8.K. 

17  8  17  8.K. 

14  15  33  8.K. 
17  12  15  8.K. 
30  21  20  N.w. 

19  1  49  N.w. 
16  8  46  N.w. 
14  12  23  N.w. 


d.  k  «. 

29  7  36  8.B. 
28  12  3  8.B. 
25  5  26  M.B. 


28  9  978.W. 
24  3  I8s.w. 


27  16  39  N.B. 


MOON'S  EQUATOR. 


The  moon*8  iibration  in  latitude  and  longitude,  at  any  time,  may  be  fimnd  by  means  of  the  fol- 
lowing formulas  and  tables. 

/  B  the  inclination  of  the  moon's  equator  P  28^.8, 
Q  ^  mean  longitude  of  moon's  ascending  node  (see  page  246), 

C  ^  the  angle  which  the  mean  meridian  of  the  moon's  disc  makes  with  the  ciide  of  deeUnation 
reckoned  from  north  to  west  on  the  apparent  disc 
X,  p,  a'l  and  ^  the  apparent  longitude,  latitude,  right  asoensioQ,  and  dscliaation  of  the  noon 
a^Bcted  with  pArallaz. 

AX  — 0*^7 am  2  (X  —  Q), 
a  »  cos  (Q  —  X)  sin  /, 
taoB  —  8in(Q—  X)tanZ 

In  these  fbrmnlas,  the  tables  p.  9  of  the  Appendix  may  be  substituted. 
The  librattoo  in  latitude —  *  — B  —  ^. 
The  Iibration  in  longitude  ^/^X-4~AX-|-a&-*C* 

cot  ^  COS  O 


MOON,    1856. 


sai 


WASHINGTON  MEAN  TIME. 

MOON'S   EQUATOR. 

8ld0raal 
Oats 
Oh. 

i 

Indiiiatioii  to 

theEvth^t 

XqoAtor. 

A 

Amndlng  Nod«  on 

Barth'i  Bqoator 

to  AMsending  Noda  on 

XeUpOe. 

onEuth'f 
Bqnitor. 

Mbon^flfaMi 
Longltado. 

d. 
0 
10 
30 
30 
40 

&     ll'.5 
23     11.1 
33     10.6 
33     10.3 
33      9.8 

O              1 

313       1.6 
311    38.8 
810    54.8 
310    31.3 
800    47.9 

O               1 

358       1.8 
358      3.7 
358      6.5 
358      7.4 
358      9.8 

•     198     18.8 

339    43.0 

101       7.3 

333     31.5 

3    55.8 

60 
60 
70 
80 
90 

93      9.4 
33      9.0 
33      8.6 
33      8.3 
33      7.9 

809     14.6 
808    41.1 
808      7.6 
807    34.8 
807      0.7 

358    11.1 
358     13.0 
358     14.9 
358     16.9 
358     18.8 

135    80.0 
366    44.3 
38       8.5 
169     33.8 
300    57.0 

100 
110 
130 
130 
140 

33      7.5 
33      7.3 
33      6.8 
33      6.5 
33      6.1 

806    87.3 
805    53.8 
305    80.3 
304    46.8 
804     13.3 

358    80.7 
358    83.7 
358    34.7 
358    36.6 
358    38.6 

73    21.3 
203    45.5 
335       9.8 
106     34.0 
237    58.3 

150 
160 
170 
180 
190 

33      5.8 
33      5.5 
33      5.8 
33      4.9 
33      4.6 

303    39.8 
303      6.3 
303    33.7 
301     59.1 
301    85.6 

358    30.6 
358    33.6 
358    34.6 
358    36.6 
358    38.6 

9    22.5 

140    46.7 

272     11.0 

43    35.2 

174    59.5 

300 
310 
330 
330 
340 

33      4.3 
33      4.0 
33      3.8 
33      3.5 
33      3.3 

300    53  0 
300     18.4 
199    44.8 
199     11.3 
198    37.7 

358    40.6 
358    43.6 
358    44.7 
358    46.7 
358    48.8 

306    23.7 
77    48.0 
209     13.3 
340    36.4 
113      0.7 

350 
260 
270 
280 
290 

33      3.0 
33      3.8 
23      3.5 
33      3.3 
33      3.0 

198      4.1 
197    30.5 
196     56.9 
196    33.3 
195    49.7 

358    50.8 
358    53.9 
358    55.0 
358    57.0 
358    59.1 

343    85.0 

14    49.3 

146     13.5 

377    37.7 

49      8.0 

300 
310 
320 
330 
340 

23       1.8 
33       1.6 
33       1.4 
33       1.3 
33       1.0 

195     16.1 
194    43.4 
194       8.8 
193     35.1 
193       1.5 

359       1.3 
359      3.3 
359      5.5 
359      7.6 
359      9.8 

180    36.8 
311    60.3 
83     14.5 
814    38.8 
346      3.0 

350 
360 
370 

33      0.8 
33      0.6 
33      0.5 

193    37.8 
191     54.3 
191     30.5 

359     11.9 
359     14.0 
359     16.8 

117    87.8 

848    51.5 

80     15.7 

332 


MERCURY,    1856. 


FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.             ] 

D»7or 

AppMMlt 

Right  AMODdoD. 

Appwrat  DeeUnatton. 

Log.  CoeOldent 
off. 

Log.  CooOcieDt 
of  <a. 

Mean  Solar 
Time  of  Me. 

ml 
Defer 

Month. 

At 

M«ttaNoon. 

h.    m.    ■. 

At 

Trandt. 

At 
IfaanNoon. 

At 

Tnadi. 

In  BJL 

In  Doe. 

InRJL. 

In  Dee. 

ridian  TnaaU, 

ef 
Tiee- 

d 

m     • 

O       1       u 

1        R 

d. 

h     m. 

i. 

Jftn.1 

18  48  29 10 

48  30.97 

-24  49  11.1 

49     9.9 

+9.47191 

+9.2942 

+3.32 

+5.33 

1 

0     6.3 

0 

2 

18  55  36.37 

55  39.19 

24  43  44.1 

43  41.6 

9.47277 

9.4134 

3.31 

5.35 

S 

O     9^ 

1 

3 

19     2  44.49 

2  48.27 

24  36  46.2 

36  42.1 

9.47351 

9.5082 

3.18 

5.34 

3 

0  12.7 

2 

4 

19     9  53.22 

9  57.96 

24  28  17.1 

28  11.0 

9.47409 

9.5867 

3.09 

5.35 

4 

0   15.9 

3; 

5 

19  17     2.47 

17     8.17 

24  18  15.6 

18     7.0 

9.47451 

9.6535 

2.90 

5.35 

5 

O   19.1 

4 

6 

19  24  12.05 

24  18.70 

24     6  41.0 

6  29.5 

9.47473 

9.7120 

+2.42 

5.35 

6 

0  22JI 

5 

7 

19  31  21.75 

31  29.36 

23  53  32.7 

53  17.9 

9.47476 

9.7641 

-2.16 

5.36 

7 

0  25.5 

6i 

8 

19  38  3IJ19 

38  39.95 

23  38  49.9 

38  31.4 

9.47460 

9.8106 

2.78 

5.36 

8 

0  2a7 

7 

9 

19  45  40.78 

45  50.29 

23  22  32.2 

22     9.5 

9.47420 

9.8528 

3.12 

5.36 

9 

0  31.9 

8 

10 

19  52  49.64 

53    0.09 

23     4  39.5 

4  12.1 

9.47348 

9.8912 

3.33 

5.36 

10 

0  36.2 

9 

11 

19  59  57.62 

60     8.99 

22  45  11.6 

44  39.2 

9.47247 

9.9267 

3.43 

5.36 

11 

0  38^ 

10 

12 

20     7     4.48 

7  16.76 

22  24     8.3 

23  30.5 

9.47124 

9.9594 

3.49 

5.36 

12 

0  41.5 

11 

13 

20  14  10.07 

14  23.24 

22     1  29.9 

0  46.3 

9.46971 

9.9896 

3.62 

5.36 

IS 

0  44.7 

IS 

U 

20  21   13.92 

21  27.95 

21  37  17.2 

36  27.4 

9.46772 

0.0177 

3.71 

5.35 

14 

0  47.8 

13 

15 

20  28  15.65 

28  30.51 

21   11  30.9 

10  34.6 

9.46530 

0.0439 

3.79 

5.35 

15 

0  50.9 

14 

16 

20  35  14.83 

35  30.47 

20  44  12.1 

43     9.0 

9.46239 

0.0682 

3.87 

5.34 

\^ 

0  53.9 

15 

17 

20  42  10.95 

42  27.32 

20  15  22.2 

14  12.1 

9.45890 

0.0907 

3.94 

5.33 

17 

0  56.9 

16 

18 

20  49     3.45 

49  20.51 

19  45     4.0 

43  46.6 

9.45475 

0.1115 

4.01 

5.31 

18 

0  59.9 

i: 

19 

20  55  51.70 

56     9.36 

19  13  20.2 

11  55.5 

9.44983 

0.1307 

4.08 

5.30 

19 

1      2.7 

18 

20 

21     2  34.97 

2  53.19 

18  40  14.2 

38  42.2 

9.44401 

0.1481 

4.15 

5.27 

20 

1      5.5 

19 

21 

21     9  12.43 

9  31.08 

18     5  50.6 

4  11.1 

9.43715 

0.1639 

4.21 

5.24 

21 

1      &2 

20 

22 

21   15  43.16 

16     2.15 

17  30  14.8 

28  28.2 

9.42903 

0.1779 

4.28 

5.20 

22 

1    10.7 

21 

23 

21  22     6.06 

22  25.28 

16  53  33.3 

51  40.0 

9.41946 

0.1900 

4.34 

5.14 

23 

1    13.3 

n 

24 

21  28  19.94 

28  39.25 

16  15  54.1 

13  54.5 

9.40815 

0.2002 

4.40 

5.08 

24 

1    15.5 

23 

25 

21  34  23.40 

34  42.64 

15  37  26.5 

35  21.2 

9.39475 

0.2082 

4.46 

4.95 

25 

1   17.6 

24 

26 

21  40  14.90 

40  33.90 

14  58  21.5 

56  11.4 

9.37886 

0.2140 

4.52 

4.77 

26 

1    19.5 

25 

27 

21  45  52.72 

46  11.29 

14  18  51.9 
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87 

29 

22  47  7.25 

46  47.59 

8  59  43.4 

61  33.6 

9.28438 

0.0334 

3.21 

4.55 

88  22  17.9 

88 

30 

22  51  44.08 

51  24.60 

8  33  41.1 

35  31.6 

9.28332 

0.0375 

3.19 

4.53 

89  22  18.6 

89 

31 

22  56  20.25 

56  0.96 

8  7  24.2 

9  15.0 

9.28230 

0.0415 

3.16 

4.50 

90  22  19.3 

90 

Apr.  1 

23  0  55.78 

0  36.67 

7  40  53.5 

42  44.5 

9.28131 

0.0451 

3.14 

448 

91  22  19.9 

91 

2 

23  5  80.71 

5  11.75 

7  14  9.9 

16  1.0 

9.28039 

0.0485 

3.14 

4.45 

92  22  20.6 

92 

3 

23  10  5.07 

9  46.26 

6  47  13.9 

49  5.2 

9.27950 

0.0517 

3.11 

4.42 

93  22  21.2 

93 

4 

23  14  38.88 

14  20.22 

6  20  6.4 

21  57.8 

9.27864 

0.0547 

3.07 

4.40 

94  22  21.8 

94 

5 

23  19  12.16 

18  53.65 

5  52  48.0 

54  39.4 

9.27785 

0.0575 

8.05 

4.37 

95  22  22.4 

95 

6 

23  23  44.96 

23  26.60 

5  25  19.4 

27  10.8 

9.27709 

0.0601 

3.03 

4.34 

96  22  23.0 

96 

7 

23  28  17.30 

27  59.08 

4  57  41.2 

59  32.6 

9.27638 

0.0625 

8.00 

4.30 

97  22  23.6 

97 

8 

23  32  49.21 

32  31.13 

4  29  54.2 

31  45.4 

9.27571 

0.0648 

2.95 

4.26 

98  22  24.2 

98 

9 

23  37  20.72 

37  2.78 

4  1  59.0 

3  50.0 

9.27511 

0.0667 

2.89 

4.22 

99  22  24.8 

99 

10 

23  41  51.87 

41  34.06 

3  33  56.5 

35  47.2 

9.27458 

0.0686 

2.87 

4.17 

100  22  254 

100 

11 

23  46  22.70 

46  5.02 

S  5  47.2 

7  37.7 

9.27406 

0.0702 

2.81 

4.11 

101  22  26.0 

101 

12 

23  50  53.23 

50  35.67 

2  S7  31.9 

39  22.2 

9.27359 

0.0717 

2.72 

4.08 

102  22  26.5 

102 

IS 

23  55  23.49 

55  6.06 

2  9  11.1 

11  1.1 

9.27321 

0.0730 

2.61 

4.01 

103  22  27.1 

103 

14 

23  59  53.55 

59  36.23 

1  40  45.6 

42  35.2 

9.27292 

0.0741 

2.56 

3.91 

104  22  27.6 

104 

15 

0  4  23.45 

4  6.24 

1  12  16.0 

14  5.1 

9.27269 

0.0750 

2.38 

3.84 

105  22  28.2 

106 

16 

0  8  53.2! 

8  36.12 

0  43  43.0 

45  31.6 

9.27250 

0.0758 

2.23 

3.72 

106  22  28.8 

107 

17 

0  13  22.86 

13  5.90 

-  0  15  7.3 

16  55.4 

9.27238 

0.0764 

1.68 

3.53 

107  22  29.3 

108 

18 

0  17  52.46 

17  35.60 

+  0  18  30.5 

11  43.0 

9.27231 

0.0769 

-1.38 

3.34 

108  22  29.9 

109 

19 

0  22  22.04 

22  5.27 

0  42  9.7 

40  22.8 

9.27228 

0.0771 

+1.98 

+2.68 

109  22  30.4 

no 

20 

0  26  51.62 

26  84.95 

1  10  49.6 

9  3.3 

9  27233 

0.0772 

2.34 

-2.98 

110  22  31.0 

111 

21 

0  31  21.25 

31  4  68 

1  39  29.5 

37  43.8 

9.27246 

0.0772 

2.53 

3.42 

111  22  31.5 

112 

22 

0  35  50.98 

35  34.51 

2  8  8.9 

6  23.8 

9.27269 

0.0769 

2.64 

3.64 

112  22  32.1 

113 

23 

0  40  20.87 

40  4.49 

2  36  47.1 

35  2.8 

9.27296 

0.0765 

2.68 

3.7« 

113  22  32.6 

114 

24 

0  44  50.96 

44  34.67 

3  5  23.3 

3  39.9 

9.27329 

0.0760 

2.76 

3.86 

114  22  33.2 

115 

25 

0  49  21.26 

49  5.07 

8  33  56.9 

32  14.4 

9.27366 

0.0753 

2.83 

3.96 

115  22  33.8 

116 

26 

0  53  51.81 

53  35.71 

4  2  27.3 

0  45.6 

9.27408 

0.0743 

2.87 

4.04 

116  22  34.3 

117 

27 

0  58  22.64 

58  6.63 

4  30  53.7 

29  12.9 

9.27456 

0.0732 

2.94 

4.10 

117  22  34.9 

118 

28 

1  2  53.79 

2  87.87 

4  59  15.3 

57  35.5 

9.27512 

0.0719 

2.98 

4.16 

118  22  35.5 

119 

29 

1  7  25.31 

7  9.47 

5  27  3M 

25  52.6 

9.27576 

0.0704 

3.03 

4.19 

119  22  36.0 

120 

SO 

1  11  57.24 

11  4M8 

5  65  41.5 

54  3.8 

9.27643 

0.0688 

3.05 

4.25 

120  22  36.6 

121 

31 

1  16  29.60 

16  13.93 

+  6  23  44.9 

22  8.3 

+9.27717 

+0.0669 

+3.09 

-4.29 

121  22  37.2 

122 
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Appuoit 
Right  Aflcenskm. 

AppuvntDeeUnfttion. 

Log.Vtetort. 

MemSotar 

9de- 

D»yof 

Time  orBi»- 

or 
a. 

Month. 

At 

BleuiNoQii. 

At 

Tnosit 

At 

MeuNoon. 

At 

Trusit. 

In  BJk. 

In  Dee. 

InBJk. 

In  Dee. 

Tidten  TtaMil 

d 

h.    m.    •. 

m.    ■. 

O       1       II 

n 

d.    iL    m. 

May  1 

1   16  29.60 

16  13.93 

+  6  23  44.9 

22     8.3 

+9.27717 

+0.0669 

+3.09 

-4.29 

121  22  37.2 

125 

2 

1  21  02.45 

20  46.86 

6  51  40.7 

50    6.3 

9.27796 

0.0649 

3.09 

4.32 

122  22  37.8 

123 

3 

1  25  35.81 

25  20.31 

7  19  28.2 

17  54.1 

9.27876 

0.0626 

8.12 

4.36 

123  22  38.4 

124 

4 

1  30     9.69 

29  54.29 

7  47     6.7 

45  33.9 

9.27961 

0.0602 

3.17 

4.40 

124  22  39.1 

125^ 

5 

1  34  44.13 

34  28.81 

8  14  36.6 

13    4.0 

9.28052 

0.0576 

3.19 

442 

125  22  39.7 

126  , 

6 

1  89  19.17 

39     3.93 

8  41  64.2 

40  23.8 

9.28153 

0.0647 

3.20 

445 

126  22  40.3 

127 

7 

1  43  64.87 

43  39.71 

9     9     1.6 

7  32.6 

9.28259 

0.0516 

3.22 

448 

127  22  41.0 

12S 

8 

1  48  31.23 

48  16.17 

9  35  57.1 

34  29.6 

9.28366 

0.0483 

3.25 

4.50 

128  22  41.7 

129; 

9 

1  53     8.27 

52  53.33 

10     2  40.0 

1    14.0 

9.28476 

0.0448 

3.27 

4.62 

129  22  42.3 

130  1 

10 

1  57  46.05 

57  31.20 

10  29     9.7 

27  45.1 

9.28591 

0.0412 

3.28 

4.54 

130  22  43J0 

131 

11 

2     2  24.60 

2    9.82 

10  65  25.5 

64     2.4 

9.28715 

0.0372 

8.30 

4.56 

131  22  43.7 

132 

12 

2     7     3.96 

6  49.25 

11  21  26.7 

20    6.1 

9.28843 

0.0330 

3.30 

4.59 

132  22  44.4 

133  . 

13 

2  11  44.14 

11  29.53 

11  47  12.5 

45  52.5 

9.28973 

0.0286 

3.30 

4.60 

133  22  46.1 

134) 

14 

2  16  25.15 

16  10.67 

12  12  42.2 

11  23.9 

9.29103 

0.0239 

3.34 

4.62 

134  22  45.9 

135 

15 

2  21     7.04 

20  52.68 

12  37  55.1 

36  38.5 

9.29241 

0.0190 

3.35 

4.64 

135  22  46.7 

136 

16 

2  25  49.85 

25  35.58 

13     2  50.5 

1  36.6 

9.29383 

0.0139 

3.37 

4.66 

136  22  47.4 

137 

17 

2  30  33.59 

30  19.42 

13  27  27.7 

26  14.5 

9.29528 

0.0084 

3.37 

4.67 

137  22  48.2 

138  1 

18 

2  35  18.29 

35     4.24 

13  51  46.0 

60  34.5 

9.29677 

0.0027 

3.38 

4.68 

138  22  49.0 

139; 

19 

2  40    3.98 

39  50.04 

14  15  44.7 

14  36.0 

9.29828 

9.9966 

3.39 

4.70 

139  22  49.8 

140 

20 

2  44  50.67 

44  36.85 

14  89  23.0 

38  15.3 

9Jt9982 

9.9903 

343 

4.71 

140  22  50.7 

141  1 

21 

2  49  38.39 

49  24.69 

15     2  40.4 

I  34.5 

9.30141 

9.9837 

3.44 

4.73 

141   22  51.5 

142  j 

22 

2  54  27.17 

54  13.59 

15  26  36.1 

24  32.0 

9.30300 

9.9767 

3.41 

4.76 

142  22  52.4 

143! 

23 

2  59  17.02 

59    3.57 

15  48     9.3 

47     7.1 

9.30462 

9.9693 

3.42 

4.76 

143  22  53.3 

144  I 

24 

3    4     7.96 

3  54.64 

16  10  19.2 

9  18.9 

9.30625 

9.9617 

3.40 

4.77 

144  22  54.2 

145  i 

25 

8     9    0.00 

8  46.81 

16  32     6.3 

31     6.9 

9.30788 

9.9536 

3.42 

4.78 

146  22  55.1 

146  ' 

26 

3  13  53.13 

13  40.08 

16  53  26.9 

62  30.4 

9.30953 

9.9453 

3.43 

4.79 

146  22  56.0 

147  I 

27 

3  18  47.38 

18  34.48 

17  14  23.3 

13  28.8 

9.31120 

9.9364 

3.44 

4.81 

147  22  57J0 

148 

28 

3  23  42.76 

23  30.02 

17  34  53.8 

34     1.3 

9  31286 

9.9271 

3.43 

4.82 

148  22  58.0 

149 

29 

3  28  39.27 

28  26.69 

17  54  57.5 

54     7.0 

9.31460 

9.9172 

3.43 

4.83 

149  22  59X) 

150  : 

30 

3  33  36.90 

33  24.48 

18  14  33.5 

13  45.1 

9.31615 

9.9069 

3.44 

4.84 

160  23     0.0 

151 

31 

3  38  35.66 

38  23.41 

18  33  41.2 

32  64.8 

9JJ1779 

9.8962 

3.44 

4.85 

151  23     1.0 

15S 

June  1 

3  43  35.55 

43  23.47 

18  52  20.2 

61  35.7 

9.31943 

9.8849 

3.43 

4.86 

152  23     2.1 

153  , 

2 

3  48  36.57 

48  24.67 

19  10  29.8 

9  47.3 

9.32106 

9.8730 

3.42 

4.87 

153  23     3-2 

154  J 

3 

3  53  38.71 

53  27.00 

19  28    9.1 

27  28.7 

9.32265 

9.8604 

3.42 

4.88 

154  23     4J3 

155; 

4 

3  58  41.95 

58  30.43 

19  46  17.5 

44  39.1 

9.32421 

9.8472 

3.42 

4.89 

155  23     5.4 

156 

5 

4    3  46.28 

3  34.96 

20     1  64.4 

1   17.9 

9.32577 

9.8334 

3.40 

4.90 

156  23     6.5 

157 

6 

4     8  51.69 

8  40.57 

20  17  59.2 

17  24.6 

9.32729 

9.8189 

3.39 

4.91 

157  23     7.7 

158 

7 

4  13  58.15 

13  47.23 

20  33  31.1 

32  58.5 

9.32875 

9.8033 

3.40 

4.91 

168  23     8.8 

159 

8 

4  19     5.64 

18  54.94 

20  48  29.5 

47  58.9 

9.33020 

9.7869 

3.39 

4.92 

159  23  10.0 

160 

9 

4  24  14.15 

24     3.68 

21     2  53.9 

2  25.2 

9.33164 

9.7697 

3.37 

4.93 

160  23  11.2 

161 

10 

4  29  23.67 

29  13.42 

21  16  43.6 

16  16.8 

9.33303 

9.7514 

3.36 

4.93 

161  23  12.4 

162 

11 

4  34  34.17 

34  24.16 

21  29  58.1 

29  33.1 

9.33436 

9.7320 

3.35 

4.94 

162  23  13.6 

163  1 

12 

4  89  45.60 

39  35.83 

21  42  36.9 

42  13.7 

9.33566 

9.7114 

3.34 

4.95 

163  23  14.9 

164  , 

13 

4  44  57.95 

44  48.43 

21  54  39.5 

54  18.0 

9.33693 

9.6896 

8.35 

4.95 

164  23  16.2 

165 

14 

4  50  11.20 

50     1.94 

22     6     5.4 

5  45.6 

9.33815 

9.6661 

3.30 

4.96 

165  23  17.5 

166 

15 

4  55  25.31 

55  16.31 

22  16  54.0 

16  35.9 

9.33932 

9.6411 

3.28 

4.96 

166  23  18.8 

167 

16 

5     0  40.24 

0  31.61 

22  27     4.8 

26  48.4 

9.34043 

9.6140 

3.26 

4.97 

167  23  20.1 

168 

17 

5     5  55.96 

5  47.49 

22  36  37.4 

36  22.6 

9.34147 

9.5847 

323 

4.97 

168  23  214 

169 

18 

5  11   12.42 

U     4.21 

22  45  31.3 

45  18.0 

9.34248 

9.5531 

3.22 

4.98 

169  23  22.7 

170 

19 

5  16  29.60 

16  21.66 

22  53  46.2 

53  34.3 

9.34343 

9.5187 

3.22 

4.98 

170  23  24.0 

171 

20 

5  21  4745 

21  39.80 

23     1  21.8 

1  11.3 

9.34434 

9.4809 

3.15 

4.99 

171   23  254 

172 

21 

5  27     5.94 

26  58.58 

23     8  17.6 

8     8.5 

9.34518 

9.4392 

3.10 

4.99 

172  23  26.8 

173 

22 

5  32  25.01 

32  17.94 

23  14  33.2 

14  25.4 

9.34592 

9.3925 

3.05 

4.99 

173  23  28.1 

174 

23 

5  37  44.59 

37  37.82 

23  20     8.3 

20     1.7 

9.34655 

9.3396 

3.02 

4.99 

174  23  29.5 

175 

24 

5  43     4.62 

42  58.15 

23  25     2.6 

24  67.1 

9.34714 

9.2795 

2.98 

5.00 

175  23  30.9 

176 

25 

5  48  26.07 

48  18.90 

'23  29  16.0 

29  11.5 

934770 

9.2087 

2.91 

5.00 

176  23  32.3 

177 

26 

5  53  45.92 

53  40.05 

23  32  48.1 

32  44.6 

9  34821 

9.1236 

2.81 

6.00 

177  23  33.7 

178 

27 

5  .59     7.10 

59     1.54 

23  35  38.7 

35  36.1 

9.34860 

9.0176 

2.74 

6.00 

178  23  36.1 

179 

28 

6    4  28.55 

4  23.30 

23  37  47.7 

87  45.9 

9.34893 

8.8751 

2.59 

5.00 

179  23  36.6 

180 

29 

6     9  50.20 

9  45.28 

23  39  14.8 

39  13.8 

9.34917 

8.6628 

2.33 

5.00 

180  23  38.0 

181 

30 

6  15  12.00 

15     7.40 

23  40     0.1 

39  59.8 

9.34932 

+8.2290 

1.68 

5.00 

181   23  394 

182 
183 

31 

6  20  33.88 

20  29.59 

+23  40     3.5 

40    3.7 

+9.34938 

-8.0822 

+1.68 

-5.00 

182  23  40.8 
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Siyof 

Appuent 
Right  AaoMiBion. 

Log.  Factor  f . 

Log.  Vutar  K. 

Mean  Solar 
Time  of  Me- 

Side- 
real 
Date 
of 
Tran- 

Bit. 

MonUi. 

At 

MeuiNoon. 

At 
Tniuit. 

At 
MeuNoon. 

At 

Timoiit 

In  RJL. 

In  Deo. 

InBJk. 

In  Dee. 

ridian  Transit. 

d 

h.  m.  •. 

m.  •. 

O  1      u 

1   N 

d. 

h  m. 

d. 

July  1 

6  20  33^ 

20  29U»9 

+23  40  8A 

40  8.7 

+9.34938 

-8.0822 

+1.68 

-5.00 

182 

23  40.8 

188 

2 

6  25  55.78 

25  51.80 

23  39  24.9 

39  25.6 

9.34939 

8.6191 

-2.28 

5.01 

183  23  42.2 

184 

3 

6  31  17.66 

31  13.99 

23  38  4.0 

38  5.2 

9.34931 

8.8511 

2.56 

5.01 

184 

23  43.6 

185 

4 

6  36  39.45 

36  36.11 

23  36  0.9 

36  2.4 

9.34913 

9.0012 

2.70 

5.00 

185  23  45.1 

186 

5 

6  42  1.07 

41  58.06 

23  33  15.6 

33  17.4 

9.34886 

9.1114 

2.80 

5.00 

186 

23  46.5 

187 

6 

6  47  22.46 

47  19.77 

23  29  48.5 

29  50.4 

934851 

9.1996 

2.89 

5.00 

187 

23  47.9 

188 

7 

6  52  43.57 

52  41.20 

23  25  39.7 

25  41.7 

9.34809 

9.2724 

2.94 

5.00 

188  23  49.4 

189 

8 

6  58  4.35 

58  2.30 

23  20  49.3 

20  51.3 

9.34763 

9.3348 

3.01 

5.00 

189 

23  50.8 

190 

9 

7  3  24.76 

63  23.03 

23  15  17.3 

15  19.2 

9.34710 

9.3893 

3.05 

5.00 

190  23  52.2 

191 

10 

7  8  44.75 

8  43.32 

23  9  3.8 

9  5.6 

9.34649 

9.4375 

3.11 

4.99 

191 

23  53.5 

192 

U 

7  14  4.26 

14  3.13 
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9J3167 

9.8657 

346 

4.93 

302 

1  29.1 

302  , 

29 

16     8     4.86 

3  24.32 

21   28  13.0 

29  17.1 

9A3334 

9.8510 

3.43 

4.94 

303 

1  303 

303 

30 

16     8  15.66 

8  95.47 

21  44  56.6 

45  59J3 

9.33493 

9.8355 

942 

4.95 

304 

1  31.6 

904 

31 

16  13  27..W 

13  47.74 

22     1     4.0 

t     5.1 

9A1650 

9.8190 

342 

4.96  305 

1  32.8 

305 

32 

16  18  40.63 

19     1.12 

-22  16  34.4 

17  34.0 

f  9.33800 

-9.8019 

4341 

4  4.96' 306 

1   34.1     306^I| 
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FOR  WASHINGTON  MEAN  NOON  AND  MERIDIAN  TRANSIT.             | 

Dftyof 

Appuoift 

Log.  fkctor  f . 

Log.  Factor  H. 

Man  Solar 
Time  of  BI*. 

8ld«- 
rad 
Date 

of 
Two- 

lit 

Month. 

At 

MeuiNoon. 

h.    m.    ■. 

At 

Tnoslt 

At 

MeuiNoon. 

At 

Trunit. 

In  B.A. 

In  Dm. 

InR.A. 

In  Dm. 

rkUu  Tnuuit. 

d. 

m.    f. 

O       1       u 

1        M 

d. 

h.   m. 

d. 

NOT.l 

16  18  40.63 

19     U2 

-22  16  34.4 

17  34.0 

4-9.33800 

-9.8019 

+3.41 

+4.96 

306 

1  34.1 

306 

S 

16  23  54.74 

24  15.59 

22  31  27.2 

32  25.1 

9.33948 

9.7831 

339 

4.97 

307 

1  35.5 

307 

3 

16  29     9.90 

29  31.12 

22  45  41.7 

46  37.8 

9.34090 

9.7635 

337 

4.98 

308 

1  363 

308 

4 

16  34  26.07 

84  47.65 

22  59  17.4 

60  11.6 

9.34226 

9.7428 

336 

4.98 

309 

1  38.1 

309 

5 

16  39  43.21 

40     5.14 

23  12  13.8 

13     6.9 

9.34356 

9.7205 

833 

4.99 

310 

1  39.4 

310 

6 

16  45     1.28 

45  23.56 

-93  24  30.1 

26  20.1 

9.34479 

9.6967 

332 

4.99 

311 

1  40.7 

311 

7 

16  50  20.23 

50  42.88 

23  36    5.9 

36  53.7 

9.34598 

9.6712 

8.29 

530 

312 

1  42.1 

312 

8 

16  55  40.03 

56    3.05 

23  47     0.7 

47  46.2 

9.34709 

9.6488 

3.26 

6.00 

313 

1  43.5 

313 

9 

17     1     0.62 

I  24.01 

23  67  18.9 

67  56.9 

9.34813 

9.6143 

8.22 

6.01 

314 

1  44.9 

314 

10 

17     6  21.95 

6  45.70 

24     6  45.0 

7  25.5 

9.34909 

9.5822 

8.21 

6.01 

315 

1  463 

315 

n 

17  11  43.97 

12     8.08 

24  15  33.8 

16  11.7 

9.34999 

9.5472 

8.17 

6.02 

316 

1  47.7 

316 

12 

17  17     6.63 

17  31.11 

24  23  39.8 

24  14.9 

9.35083 

9.5086 

8.09 

6.02 

317 

1  49.2 

317 

13 

17  22  29.88 

22  54.73 

24  31     2.5 

31  34.7 

9.35157 

9.4660 

3.05 

5.02 

318 

1  603 

318 

14 

17  27  53.64 

28  18.86 

24  37  41.7 

38  10.9 

9.35221 

9.4185 

2.98 

6.03 

319 

1  52.1 

319 

15 

i7  33  17.85 

33  43.43 

24  43  37.2 

44     3.3 

935279 

93648 

2.95 

bJ03 

320 

1  633 

320 

'      16 

17  38  42.47 

39     8.41 

24  48  48.5 

49  11.5 

9.35329 

930S8 

236 

6.03 

321 

1  65.0 

321 

17 

17  44     7.44 

44  33.76 

24  53  15.3 

53  35.0 

9.35374 

9.2300 

2.76 

5.03 

322 

1  563 

322 

18 

17  49  32.71 

49  59.40 

24  56  57.5 

67  13.7 

9.35408 

9.1427 

233 

6.03 

323 

1  68.1 

323 

19 

17  54  58.20 

55  25.24 

24  59  55.0 

60     7.6 

9.35432 

9.0318 

+2.29 

6.04 

324 

1  59.6 

324 

20 

18     0  23.83 

0  51.20 

25     2     7.5 

2  16.5 

9.35446 

8.8846 

-136 

6.03 

325 

2     1.0 

325 

21 

18     5  49.53 

6  17.22 

25    3  34.9 

3  40.2 

935450 

8.6609 

1.98 

6.03 

326 

2     2.4 

326 

22 

18  11   15.24 

11  43.25 

25     4  17.1 

4  18.7 

935448 

-8.1372 

2.46 

6.04 

327 

2     3.9 

327 

23 

18  16  40.90 

17     9.24 

25     4  14.2 

4  11.8 

935436 

+8.2499 

2.64 

6.04 

328 

2     5.4 

328 

24 

18  22     6.43 

22  35.11 

25    3  26.0 

3  19.6 

935414 

8.6920 

2.76 

5.04 

329 

2     6.9 

329 

25 

18  27  31.76 

28     0.76 

25     1  52.6 

1  42.1 

935384 

8.9059 

2.89 

5.04 

330 

2     8.4 

830 

26 

18  32  56.83 

33  26.12 

24  59  34.1 

59  19.4 

935343 

9.0487 

2.99 

6.04 

331 

2     93 

331 

27 

18  38  21.55 

38  51.14 

24  56  30.5 

56  11.5 

935291 

9.1558 

3.06 

5.03 

332 

2  113 

332 

28 

18  43  45.85 

44  15.74 

24  52  41.9 

52  18.6 

935231 

9.2418 

3.10 

6.03 

333 

2  123 

333 

29 

18  49     9.67 

49  39.84 

24  48     8.4 

47  40.7 

935161 

93128 

8.16 

5.03 

334 

2  14.2 

334 

30 

18  54  32.93 

55     3.38 

24  42  50.4 

42  18.2 

935083 

93734 

8.22 

6.03 

336 

2  153 

335 

Dec.  1 

18  59  55.57 

0  26.28 

24  36  48.2 

36  11.4 

934993 

9.4263 

3.26 

6.03 

336 

2  17.2 

336 

2 

19     5  17.51 

5  48.47 

24  30     2.0 

29  20.5 

934893 

9.4733 

3.30 

5.02 

337 

2  18.7 

.337 

3 

19  10  38.68 

11     9.89 

24  22  32.0 

21  45.9 

934785 

9.5154 

332 

5.02 

338 

2  20.1 

338 

4 

19  15  59.02 

16  30.46 

24  14  18.6 

13  27.8 

934669 

9.5535 

335 

5.01 

339 

2  21.4 

339 

5 

19  21   18.48 

21  50.11 

24     5  22.1 

4  26.6 

934543 

9.5882 

337 

5.00 

340 

2  22.7 

340 

6 

19  26  36.99 

27     8.81 

23  55  43.1 

54  42.8 

934411 

9.6200 

3.40 

5.00 

341 

2  24.1 

341 

7 

19  31  54.50 

32  26.51 

23  45  22.0 

44  16.9 

934270 

9.6493 

3.42 

5.00 

342 

2  25.4 

342 

8 

19  37   10.95 

37  43.15 

23  34  19.2 

33     9.3 

934121 

9.6764 

8.44 

4.99 

343 

2  263 

343 

9 

19  42  26.29 

42  58.66 

23  22  35.2 

21  20.5 

933963 

9.7016 

3.46 

4.99 

344 

2  28.1 

344 

10 

19  47  40.46 

48  12.99 

23  10  10.5 

8  50.9 

933800 

9.7253 

3.47 

4.98 

345 

2  294 

345 

11 

19  52  53.43 

53  26.10 

22  57     6.6 

55  41.1 

933631 

9.7474 

3.48 

4.97 

346 

2  30.6 

346 

12 

19  58     5.16 

58  37.97 

22  43  21.1 

41  51.8 

933456 

9.7681 

330 

4.97 

347 

2  31.9 

347 

13 

20     3  15.61 

3  48.55 

22  28  57.7 

27  23.6 

933274 

9.7876 

331 

4.96 

348 

2  33.1 

348 

14 

20     8  24.75 

8  57.80 

22  13  55.9 

12  17.0 

933087 

9.8058 

3.48 

4.96 

349 

2  343 

349 

15 

20  13  32.54 

14     5.70 

21  58  16.4 

66  32.6 

932894 

9.8232 

3.53 

4.95 

350 

2  353 

350 

16 

20  18  38.95 

19  12.21 

21  41  59.6 

40  11.0 

932696 

9.8397 

834 

4.94 

351 

2  36.7 

351 

17 

20  23  43.95 

24  17.29 

21  25     6.1 

23  12.8 

932493 

9.8562 

834 

4.93 

352 

2  373 

352 

18 

20  28  47.51 

29  20.92 

21     7  36.8 

5  38.9 

932287 

9.8697 

835 

4.92 

353 

2  38.9 

3.'^ 

19 

20  33  49.63 

34  23.10 

20  49  32.5 

47  29.9 

932077 

9.8837 

3.55 

4.91 

354 

2  40.0 

354 

20 

20  38  50.27 

39  23.81 

20  30  53.9 

28  46.6 

931863 

9.8970 

836 

4.90 

355 

2  41.1 

355 

21 

20  43  49.43 

44  23.01 

20  11  41.4 

9  29.5 

931645 

9.9097 

336 

4.89 

356 

2  42.1 

356 

22 

20  48  47.08 

49  20.70 

19  51  55.7 

49  39.3 

931424 

9.9216 

336 

4.88 

357 

2  43.1 

357 

23 

20  53  43.21 

54  16.86 

19  31  37.6 

29  16.8 

931201 

9.9330 

336 

4.87 

358 

2  44.1 

358 

24 

20  58  37.81 

59  11.49 

19  10  48.0 

8  22.7 

930973 

9.9439 

338 

4.86 

359 

2  45.1 

359 

25 

21     3  30.86 

4     4.56 

18  49  27.6 

46  57.9 

930743 

9.9542 

337 

4.85 

360 

2  46.1 

360 

26 

21     8  22.36 

8  56.06 

18  27  37.1 

25     3.2 

930512 

9.9640 

3.58 

4.84 

361 

2  47.0 

361 

27 

21   13  12.31 

13  45.99 

18    5  17.3 

2  89.3 

930279 

9.9734 

8.58 

4.83 

362 

2  473 

362 

28 

21   18     0.70 

18  34.37 

17  42  28.9 

39  46.8 

930044 

9.9824 

838 

431 

363 

2  48.7 

363 

29 

21  22  47.52 

23  21.18 

17  19  12.8 

16  26.6 

9.29806 

9.9908 

837 

4.80 

364 

2  493 

364 

30 

21  27  32.75 

28     6.40 

16  55  29.9 

52  39.7 

9.29562 

9.9989 

837 

4.78 

365 

2  60.4 

365 

31 

21  32  16.36 

32  50.02 

-16  31  20.9 

28  29.2 

+9.29320 

+0.0068 

-n337 

+4.77 

366 

2  51.2 

366 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.        j] 

Meu  Solar  Tim* 
of 

Side, 
rati 

Bi^tJiSmAm, 

Apparenft  DeeUmtkm. 

Loff.GoeiBdeDtoft 
In  aUerad  BOnotM. 

Los.OodkkBft 

MttidUii  Tnnait 

Date. 

▲ft 

▲t 

Txmnalt. 

At 

SSdanMlOh. 

At 

Tisnsit. 

InR-A. 

In  Dm. 

InB.A. 

i»p».| 

d. 

h.   m. 

h.    m.    t. 

m.    •. 

O       f       II 

1     « 

1 

Jan.  0 

17  53.0 

0 

12  33  23.78 

34  13.14 

-  1     7  41.5 

12  31.5 

-•-8.81698 

-93867 

-339 

+4.28  1 

1 

17  50.6 

1 

12  84  67.76 

35  46.62 

1  16  53.7 

21  40.6 

8.81213 

93809 

339 

4.28' 

2 

17  48.3 

2 

12  36  30.63 

37  19.05 

1  25  58.7 

30  42.4 

8.80717 

9.5751 

836 

4.27 

3 

17  45.9 

3 

12  38    2^9 

38  50.42 

1  34  56.5 

39  36.9 

8.80249 

93692 

337 

4.23 

4 

17  43.5 

4 

12  39  33.38 

40  21.05 

1  43  47.0 

48  24.2 

8.79814 

93634 

338 

4.24 

5  17  41.1 

5 

12  41     3.44 

41  50.72 

1  52  30.4 

57     4.4 

•  8.79396 

93575 

838 

4.24 

6 

17  38.6 

6 

12  42  32.54 

43  19.38 

2     1     6.6 

5  37.2 

8.78910 

93514 

339 

4.25 

7  17  36.1 

7 

12  44     0.63 

44  47X)1 

2     9  35.4 

14    2.7 

8.78393 

9.5452 

340 

436 

8  17  33.6 

8 

12  45  27.70 

46  13.57 

2  17  56.9 

22  20.9 

8.77871 

9.5388 

341 

438 ; 

9 

17  31.1 

9 

12  46  53.67 

47  39.04 

2  26  11.0 

30  31.1 

8.77316 

9.5319 

342 

439 

10 

17  28.6 

10 

12  48  18.54 

49    3.41 

2  34  17.0 

38  33.2 

8.76755 

93244 

343 

431 

11 

17  26.0 

11 

12  49  4230 

50  26.65 

2  42  14.7 

46  26.8 

8.76171 

93168 

3.44 

432 

12 

17  23.4 

12 

12  51     4.92 

51  48.72 

2  50    3.9 

54  11.8 

8.75558 

93088 

345 

432 

13 

17  20.8 

13 

12  52  26.36 

53     9Ji9 

2  57  44.5 

61  48.1 

8.74919 

93006 

346 

433 

14 

17  18.2 

14 

12  53  46.59 

54  29.25 

3     5  16.3 

9  15.7 

8.74266 

9.4923 

347 

433 

15 

17  15.6 

15 

12  55     5.60 

55  47.67 

3  12  39.4 

16  34.5 

8.73592 

9.4838 

848 

434 

16 

17  13.0 

16 

12  56  23.38 

57     4.82 

3  19  53.7 

23  44.1 

8.72884 

9.4746 

349 

434 

17 

17  10.3 

17 

12  .57  39.87 

58  20.68 

3  26  58.8 

30  44.6 

8.72154 

9.4653 

330 

434 

18 

17     7.6 

18 

12  58  55.07 

69  35.25 

3  33  54.7 

37  35.7 

8.71407 

94555 

331 

435 

19 

17     4.9 

19 

13     0     8.97 

0  48.50 

3  40  41.2 

44  174 

8.70637 

9.4456 

332 

436 

20 

17     2.2 

20 

13     1  21.54 

2    0.37 

3  47  18.3 

50  50.0 

8.69813 

9.4356 

833 

436 

21 

16  59.4 

21 

13     2  32.72 

3  10.84 

3  53  46.2 

57  13.3 

8.68961 

94252 

334 

436 

22 

16  56.6 

22 

13     3  42.49 

4  19.88 

4    0    4.7 

3  26.8 

8.68079 

94141 

335 

437 

23 

16  53.8 

23 

13     4  50.82 

5  27.48 

4     6  13.4 

9  30.4 

8.67167 

94025 

336 

438 

24 

16  51.0 

24 

13     5  57.70 

6  83.60 

4  12  12.2 

15  24X) 

8.66202 

93905 

3.57 

439 

25 

16  48.1 

25 

13     7     3.09 

7  38.19 

4  18     1.0 

21     7.5 

8.65208 

93778 

838 

440 

26 

16  45.2 

26 

13     8     6.95 

8  41JU 

4  23  39.6 

26  40.6 

8.64164 

93647 

339 

441 

27 

16  42.3 

27 

13     9     9.25 

9  42.71 

4  29     7.8 

32    3.3 

8.63058 

93505 

3.60 

4.42! 

28 

16  39.3 

28 

13  10     9.95 

10  42.51 

4  34  25.5 

37  15.0 

8.61874 

93359 

3.61 

442  ' 

29 

16  36.3 

29 

13  11     8.96 

11  40.59 

4  39  32.1 

42  15.6 

8.60603 

93204 

3.62 

4.43 

80  16  33.3 

30 

13  12     6.22 

12  36.92 

4  44  27.6 

47     5.1 

8.59287 

93039 

3.63 

443 

•81 

16  30.3 

31 

13  13     1.71 

13  31.45 

4  49  11.8 

51  43.5 

8.57890 

9.2868 

8.64 

444 

Feb.  1 

16  27.3 

32 

13  13  65.40 

14  24.15 

4  53  44.7 

66  10.0 

8..56414 

9.2681 

3.65 

445 

2 

16  24.2 

33 

13  14  47.23 

15  14.95 

4  58  15.7 

60  24.5 

834827 

9.2481 

3.66 

446  ' 

3 

16  21.1 

34 

13  15  37.12 

16     3.79 

5     2  14.6 

4  26.9 

8.53126 

9.2271 

3.67 

4.46 

4 

16  18.0 

35 

13  16  25.06 

16  50.65 

5     6  11.4 

8  17.3 

831337 

9.2061 

3.68 

447 

5 

16  14.8 

36 

13  17  11.03 

17  35.54 

5     9  56.2 

11  55.8 

8.49442 

9.1810 

8.69 

448  1 

6 

16  11.6 

37 

13  17  54.98 

18  18.40 

5  13  28.5 

15  20.8 

8.47441 

9.1555 

3.70 

448 

7 

16     8.3 

38 

13  18  36.88 

18  59.17 

5  16  48.3 

18  33.7 

8.45280 

9.1284 

3.71 

448 

8 

16    5.0 

39 

13  19  16.68 

19  37.81 

5  19  55.5 

21  33.8 

8.42972 

9.0983 

3.71 

4.49! 

9 

16     1.7 

40 

13  19  64J)3 

20  14.29 

5  22  49.8 

24  21.1 

8.40475 

9.0667 

3.72 

4.49 

10 

15  58.4 

41 

13  20  29.80 

20  48.58 

5  25  31.3 

26  55.6 

837813 

9.0319 

3.73 

4.49  j 

11 

15  55.0 

42 

13  21     3.08 

21  20.62 

5  27  59.9 

29  17.1 

834884 

8.9942 

3.74 

430  1 

12 

15  51.5 

43 

13  21  34.10 

21  50.38 

5  30  15.5 

31  253 

831698 

8.9517 

3.75 

430  ' 

13 

15  48.0 

44 

13  22     2.83 

22  17.81 

5  32  17.8 
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12 
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13 
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8.75229 

9.4098 

3.57 

447 

14 
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2  11.7 

8.73525 
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4.51 
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9.3619 

3.65 

4.52 
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4.54 

18 
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0  48  46.4 

46  20.3 

8.70346 
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4.55 
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4.57 
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9.2527 
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4.60 
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4.61 

23 

10  14.2 

114 

12  24     7.89 
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3.81 
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8.52493 
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3.83 

4.65 

30 

9  40.8 

121 

12  18     2.32 

17  40.89 
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8.8516 
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3.70 

445 

4     7  27.8 

156 

12  21  47.53 

22  13.51 

2    0  37.9 

4  29.1 

8.53932 

94901 

3.69 

4.44 

5     7  24.7 

157 

12  22  38.42 

23     548 

2     8     8.9 

12     6.4 

8.55686 

9.5014 

3.68 

4.43 

«    7  21.7 

158 

12  23  31.35 

23  59.48 

2  15  51.4 

19  54.7 

8.57340 

9.6118 

3.67 

442  1 

7     7  18.7 

159 

12  24  26.28 

24  55.47 

2  23  44.8 

27  53.9 

8.58917 

9.5217 

3.67 

441  ! 

8    7  15.7 

160 

12  25  23.18 

25  53.39 

2  31  49X) 

36    3.9 

8.60394 

9.5314 

3.66 

440  ' 

9     7  12.7 

161 

12  26  21.99 

26  53.23 

2  40    3.8 

44  24.4 

8.61806 

93406 

3.65 

439 

10    7     9.8 

162 

12  27  22.69 

27  54.93 

2  48  28.9 

52  55.1 

8.63150 

9.5493 

3.64 

438 

11     7     6.9 

163 

12  28  25.23 

28  58.47 

2  57     4.1 

61  36.0 

8.64417 

9.5578 

3.63 

437  ; 

12    7    4.0 

164 

12  29  29.59 

30    3.79 

3     5  49J) 

10  26.3 

8.65635 

9.5659 

3.63 

435' 

13     7     1.2 

165 

12  80  35.70 

31   10.86 

8  14  43.7 

19  25.9 

8.66774 

9.5734 

3.62 

434 

14     6  58.4 

166 

12  31  43.54 

32  19.67 

3  23  47.2 

28  34.5 

8.67872 

9.5806 

3.61 

433 

15     6  55.7 

167 

12  32  53.11 

33  30.17 

8  32  59.6 

87  52.2 

8.68937 

9.5875 

3.60 

432 

16     6  53.0 

168 

12  34    4.35 

34  42.33 

3  42  20.9 

47  18.3 

8.69946 

9.5942 

3.59 

431 

17     6  50.3 

169 

12  85  17.23 

85  56.11 

3  51  20.5 

56  52.8 

8.70908 

9.6005 

3.59 

4J9 

18     6  47.6 

170 

12  36  31.71 

87  11.51 

4     I  28.4 

6  35.5 

8.71833 

9.6067 

3.58 

4.29 

19     6  45.0 

171 

12  37  47.79 

38  28.47 

4  11   14.4 

16  26J 

8.72727 

9.6125 

337 

4.27 

20    6  42.4 

172 

12  39     5.42 

39  46.96 

4  21     8.3 

26  24.7 

8.73592 

9.6183 

336 

4.26; 

21     6  39.8 

173 

12  40  24^6 

41     6.97 

4  31     9.9 

36  30.8 

8.74413 

9.6237 

336 

4J5  1 

22     6  37.2 

174 

12  41  45.20 

42  28.49 

4  41   18.9 

46  44.2 

8.75213 

9.6289 

335 

4.93  1 

23     6  34.6 

175 

12  48     7J)3 

43  51.48 

4  51  35.1 

57     4.7 

8.75994 

9.6338 

335 

432' 

24     6  32.0 

176 

12  44  30.91 

45  15.92 

5     1  58.3 

7  32.3 

8.76745 

9.6386 

334 

431 

25     6  29.5 

177 

12  45  55.94 

46  41.78 

5  12  28.5 

18    6.7 

8.77484 

9.6434 

333 

430 

26    6  27.0 

178 

12  47  22.40 

48     9.07 

5  23     5.4 

98  47.8 

8.78190 

9.6479 

333 

4.18 

27     6  24.5 

179 

12  48  50.26 

49  37.78 

5  33  48.9 

39  35.5 

8.78880 

9.6522 

332 

4.17 

28     6  22.1 

180 

12  50  19.52 

61     7.88 

5  44  38.9 

50  29.5 

8.79555 

9.6565 

332 

4.15 

29     6  19.7 

181 

12  51  50.16 

62  39.33 

5  55  35.0 

61  29.4 

8.80215 

9.6605 

331 

4.14 

30    6  17.3 

182 

12  53  22.14 

54  12.13 

6     6  37.0 

12  35.2 

8.80851 

9.6645 

330 

4.1s 

31     6  15.0 

183 

12  54  55.45 

55  46.27 

-  6  17  44.8 

23  46.7 

+8.81470 

-9.6683 

+330 

-lill  1 

MARS,    1856. 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.         | 

MMnSokrTlme 
of 

Side- 

Right  A806iul(m. 

Appax«at  Declination. 

Log.  OoefllcientofI 
in  SidenaX  Minutes. 

Log.  Coeffldoxt     1 
ofrt.           1 

Ii0ridian  TiMMit. 

Date. 

At 

SidOMlOh. 

At 

Transit 

At 

BidBnalOh. 

At 

Transit. 

InlLA. 

In  Deo. 

InB.A. 

In  Dee. 

d     h    m. 

h.    m.    s. 

m.    ■ 

O         l_      II 

-  6  17  44.8 

1        N 

July  1     6.  15.0 

183 

12  54  55.45 

55  46.27 

23  46.7 

+8.81470 

-9.6683 

+3.50 

-4.11 

2     6  12.7 

184 

12  56  30.09 

57  21.73 

6  28  58.2 

35     3.8 

8.82073 

9.6719 

3.49 

4.09 

3     6  10.3 

185 

12  58     6.04 

58  58.50 

6  40  17.1 

46  263 

8.82661 

9.6753 

3.49 

4.08 

4     6     8.0 

186 

12  59  43.29 

0  36.55 

6  51  41.4 

57  54.4 

8.83233 

9.6784 

3.48 

4.06 

5     6     5.7 

187 

13     1  21.81 

2  15.87 

7     3  10.8 

9  27.3 

8.83790 

9.6814 

3.47 

4.04 

6     6    3.5 

188 

13    3     1.59 

3  5643 

7  14  45.1 

21     5.1 

8.84332 

9.6845 

3.47 

4.02 

7     6     1.3 

189 

13     4  42.60 

5  38.22 

7  26  24.2 

32  47.6 

8.84859 

9.6874 

8.46 

4.01 

8     5  59.1 

190 

13     6  24.83 

7  21.21 

7  38     7.9 

44  343 

8.85371 

9.6902 

3.46 

8.99 

9     5  56.9 

191 

13     8     8.24 

9     5.38 

7  49  55.9 

56  25.6 

8.85868 

9.6929 

3.45 

3.97 

10     5  54.7 

192 

13     9  52.81 

10  50.70 

8     1  48.1 

8  20.8 

8.86351 

9.6955 

3.44 

3.95 

U     5  52.5 

193 

13  11  38.51 

12  37.16 

8  13  44.2 

20  20.0 

8.86820 

9.6979 

3.44 

3.93 

12    5  50.4 

194 

13  13  25.34 

14  24.75 

8  25  44.2 

32  23.1 

8.87275 

9.7002 

3.43 

3.91 

13     5  48.3 

195 

13  15  13.28 

16  13.44 

8  87  48.0 

44  29.7 

8.87716 

9.7023 

3.43 

3.89 

U     5  46.2 

196 

13  17     2.33 

18    3.22 

8  49  55.2 

56  39.9 

8.88144 

9.7042 

3.42 

3.86 

15     5  44.1 

197 

13  18  52.46 

19  54.09 

9     2     5.8 

8  53.3 

8.88567 

9.7059 

3.42 

3.80 

16     &  42.0 

198 

13  20  43.67 

21  46.05 

9  14  19.5 

21     9.2 

8.88985 

9.7075 

3.41 

3.74 

17     5  39.9 

199 

13  22  35.96 

23  39.09 

9  26  35.6 

33  27.4 

8.89398 

9.7090 

3.41 

3.68 

18     5  37.9 

200 

13  24  29.32 

25  33.18 

9  38  53.9 

45  47.6 

8.89806 

9.7104 

3.40 

336 

19     5  35.9 

201 

13  26  23.73 

27  28.32 

9  51   14.1 

58     9.6 

8.90208 

9.7116 

3.40 

3.64 

20     5  33.9 

202 

13  28  19.18 

29  2431 

10    3  36.0 

10  33.4 

8.90602 

9.7127 

3.40 

3.64 

21     5  31.9 

203 

13  30  15.68 

31  21.76 

10  15  59.7 

22  59.1 

8.90990 

9.7137 

SAO 

3.62* 

22     5  29.9 

204 

13  32  13.22 

33  20.05 

10  28  25.1 

35  26.7 

8.91371 

9.7147 

3.39 

3.60 

23     5  27.9 

205 

13  34  11.79 

35  19.36 

10  40  52.3 

47  56.1 

8.91746 

9.7156 

3.39 

3..56 

24     5  26.0 

206 

13  36  11.38 

37  19.68 

10  53  21.3 

0  27.0 

8.92115 

9.7164 

3.39 

330 

25     5  24.1 

207 

13  38  11.98 

39  21.02 

11     5  51.8 

12  59.3 

8.92479 

9.7173 

3.39 

3.44 

26     5  22.2 

206 

13  40  13.59 

41  23.38 

11  18  23.6 

25  32.9 

8.92839 

9.7181 

3.39 

338 

27     5  20.3 

209 

13  42  16.20 

43  26.75 

11  30  56.6 

38     7.6 

8.93195 

9.7187 

3.38 

3.28 

28     5  18.4 

210 

13  44  19.82 

45  31.13 

11  43  30.6 

50  43.1 

8.93548 

9.7192 

3.38 

3.08 

29     5*  16.6 

211 

13  46  24.44 

47  36.51 

11  56     5.4 

3  19.2 

8.93897 

9.7196 

3.38 

2.88 

30     S  14.8 

212 

13  48  30.06 

49  42.90 

12     8  40.7 

15  55.9 

8.94243 

9.7199 

3.38 

2.68 

31     5  13.0 

213 

13  50  36.68 

51  50.29 

12  21   \S^ 

28  33.0 

8.94586 

9.7201 

3.38 

-238 

Aug.  1     5  11.2 

214 

13  52  44.31 

53  58.68 

12  33  52.5 

41  10.2 

8.94925 

9.7202 

3.37 

+238 

2    5    9.4 

215 

13  54  52.93 

56     8.07 

12  46  28.6 

53  473 

8.95261 

9.7201 

8.37 

2.98 

3     5    7.7 

216 

13  57     2.55 

58  18.47 

12  59     4.6 

6  24.6 

8.95594 

9.7200 

3.37 

3.23 

4     5    5.9 

217 

13  59  iai7 

0  20.85 

13  11  40.4 

19     1.0 

8.95923 

9.7198 

337 

333 

5     5    4.2 

218 

14     1  24.76 

2  42.20 

13  24  15.4 

31  36.6 

8.96247 

9.7194 

3.37 

342 

6     5    2.5 

219 

14    3  37.32 

4  55.52 

13  36  49J^ 

44  11.4 

8.96566 

9.7188 

336 

830 

7     5    0.8 

220 

14     5  50.84 

7     9.82 

13  49  22.6 

56  44.9 

8.96880 

9.7181 

336 

338 

8    4  69.1 

221 

14     8     5.33 

9  25.08 

14     1  54.3 

9  16.9 

8.97189 

9.7172 

336 

3.64 

9    4  57.4 

222 

14  10  20.77 

11  41.28 

14  14  24.5 

21  47.2 

8.97492 

9.7164 

336 

3.70 

10    4  55.7 

223 

14  12  37.14 

13  58.41 

14  26  53.0 

34  153 

8.97790 

9.7154 

836 

3.73 

11     4  54.1 

224 

14  14  54.44 

16  16.47 

14  39  19.4 

46  41.6 

8.98083 

9.7142 

335 

3.74 

12    4  52.5 

225 

14  17  12.66 

18  35.47 

14  51  43.5 

59     53 

8.98371 

9.7128 

335 

8.74 

13     4  50.9 

226 

14  19  31.81 

20  55.40 

15     4     5.3 

11  27.2 

8.98653 

9.7114 

335 

8.74 

14    4  49.3 

227 

14  21  51.88 

23  16.25 

15  16  24.9 

23  46.9 

8.98934 

9.7101 

335 

3.75 

15     4  47.7 

228 

14  24  12.86 

25  9sm 

15  28  42.4 

36    4.6 

8.99214 

9.7088 

835 

3.79 

16    4  46.1 

2^ 

14  26  34.75 

28    0.70 

15  40  57.9 

48  20.4 

8.99493 

9.7075 

334 

3.84 

17     4  44.5 

230 

14  28  57.56 

30  24.31 

15  53  llA 

0  34.2 

8.99772 

9.7062 

334 

338 

18    4  43.0 

231 

14  31  21.29 

32  48.84 

16    5  22.7 

12  45.7 

9.00050 

9.7048 

334 

3.92 

19     4  4\A 

232 

14  33  45.93 

35  14.28 

16  17  313 

24  53.7 

9.00325 

9.7031 

334 

3.95 

20    4  40.0 

238 

14  36  11.48 

37  40.66 

16  29  37.0 

36  57.6 

9X)0598 

9.7011 

834 

3.98 

21     4  38.5 

234 

14  38  37.95 

40    7.92 

16  41  38.4 

48  57.3 

9.00869 

9.6988 

334 

4J00 

22    4  37.0 

235 

14  41     5.33 

42  36.11 

16  53  353 

0  53X) 

9X)1138 

9.6962 

334 

4m 

23     4  35.6 

236 

14  43  S3J62 

45     6.22 

17     5  28.4 

12  44.3 

9X)1405 

9.6933 

334 

4X>5 

24     4  34.2 

237 

14  46     2.82 

47  35.25 

17  17  16.8 

24  30.9 

9X)1671 

9.6903 

334 

4.06 

25    4  32.8 

238 

U  48  32.94 

50    6^ 

17  29    0.4 

36  123 

9J0\9B5 

9.6873 

834 

4J07 

26     4  31.4 

239 

14  51     3.98 

52  38.06 

17  40  38.9 

47  49.1 

9J02\98 

9.6842 

833 

4J0S 

27     4  SOJO 

240 

14  53  35.93 

55  10.84 

17  52  12.3 

59  20.9 

9.02460 

9.6811 

333 

4.09 

28    4  28.6 

241 

14  54     &79 

57  44.54 

18     3  40.8 

10  47.7 

9i)272l 

9.6779 

333 

4.10 

29    4  27.2 

242 

14  58  42.56 

0  19.16 

18  15     4J3 

22     9.2 

9/)2979 

9.6747 

333 

4.11 

30    4  25.9 

243 

15     1   17.24 

2  54.70 

18  26  223 

83  25-3 

9j03234 

9.6713 

833 

4.12 

31     4  24.6 

244 

15     3  52.84 

5  31.14 

-18  37  35.3 

44  35.8 

+9Xm85 

-9M77 

+332 

+4.13 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.        l| 

MMn  Solar  Tinw 
of 

Sido- 
real 

Blght'fiS 

mt 
nuloii. 

Log.  CoemdaDtoft 
in  sidmJ  BOnntM. 

'-'2?r-*!| 

Ibridlaa  Tmnait 

Date. 

At 
SlderaalOli. 

Al 

Timiiait. 

At 

BSimalOh. 

At 

Tnofltt 

InB.A. 

In  Dm. 

InR.A. 

In  Dm. 

(L    h.   m. 

h.    m.    8. 

m.    s. 

O       1       11 

1     « 

1 

May  I    9  36j2 

122 

12  17  21.16 

17     1.23 

-  0     5  54.2 

5  13.8 

-8.440.^4 

+8.7647 

+3.84 

-4JS5 ; 

2    9  31.6 

123 

12  16  42.88 

16  24.45 

0    4  39.5 

4     8.6 

8.40770 

8.6573 

3.85 

4:66  1 

3    9  27.1 

124 

12  16     7.50 

15  50.58 

0    3  43.3 

3  22.0 

8.37192 

8.5116 

3.85 

4.64 

4     9  22.7 

125 

12  15  35.05 

15  19.63 

0    3     5.7 

2  53.8 

8J)3222 

8.2922 

3.86 

4.64  , 

5    9  18.4 

126 

12  15     5.54 

14  51.61 

0     2  46.6 

2  43.7 

8.28961 

+7.8490 

3.86 

4.64 

6     9  14.1 

127 

12  14  38.98 

14  26.57 

0    2  45.6 

2  51.7 

8.24063 

-7.7435 

3.86 

4.64  , 

7     9     9.8 

128 

12  14  15.40 

14     4.55 

«    3     2.6 

3  18.0 

8.18464 

8.2636 

3.86 

4.64  1 

8    9     5.6 

129 

12  13  54.84 

13  45.55 

0    3  37.9 

4     2.7 

8.12079 

84926 

3.85 

4.63  ! 

9     9     1.4 

130 

12  13  37.30 

13  29JK) 

0    4  31.5 

6     bJb 

8.04727 

8.6404 

3.85 

4.63 

10     8  57.2 

131 

12  13  22.71 

13  16J8 

0     6  43.1 

6  26.2 

7.95970 

8.7489 

3.85 

4.63 

11     8  53.1 

132 

12  13  11.04 

13     6.20 

O    7  12.4 

8    4.5 

7.84947 

8.8343 

3.84 

439 

12     8  49.1 

133 

12  13     2.29 

12  58.94 

0    8  59.2 

10    0.3 

7.70317 

8.9052 

3.84 

431 

13     8  45.1 

134 

12  12  56.44 

12  54.55 

0  U     3.4 

12  13.1 

748488 

8.9649 

3J3 

431 

14     8  41.1 

135 

12  12  53.45 

12  52.99 

0  13  24.5 

14  42.9 

-7.03910 

9.0168 

3.83 

4.60 

15     8  37.1 

136 

12  12  53.27 

12  54.25 

O  16     2.5 

17  29.3 

+6.93386 

9.0623 

3J2 

439  , 

16     8  33.2 

137 

12  12  55.89 

12  58.28 

0  18  56.9 

20  32.1 

7.44467 

9.1031 

3.82 

438 

17     8  29.3 

138 

12  13     1.26 

13     5.06 

0  22     7.6 

23  50.9 

7.67039 

9.1397 

3.81 

437 

18     8  25.5 

139 

12  13     9J36 

13  14.53 

0  25  34J2 

27  25.5 

7.81679 

9.1730 

3.81 

437  ! 

19     8  21.8 

140 

12  13  20.14 

13  26.65 

0  29  16.5 

31  15.6 

7.92394 

9.2031 

3.80 

436 

20     8  18.2 

141 

12  13  33.55 

13  4i;l9 

0  33  14.1 

35  21.0 

8.00923 

9.2310 

3.80 

435 

•       21     8  14.6 

142 

12  13  49.56 

13  68.74 

0  37  26.8 

39  41.4 

8.07999 

9.2567 

3.79 

434 

22    8  11.0 

143 

12  14     8.16 

14  18.65 

0  41  54.4 

44  16.6 

8.13995 

9.2808 

3.79 

434 

23     8     7.4 

144 

12  14  29.30 

14  41.06 

0  46  36.7 

49     6.3 

8.19166 

9.3030 

3.78 

433 

24     8    3.9 

145 

12  14  52.93 

15     5.96 

0  51  33.3 

54  10.2 

8.23751 

9.3238 

3.78 

433 

25     8    0^ 

146 

12  15  19.03 

15  83.28 

0  56  44.0 

59  28.1 

8.27787 

9.3435 

3.77 

432 

26    7  67.0 

147 

12  15  47.53 

16     3.00 

1     2     8.6 

4  59.8 

8.31436 

9.3619 

3.76 

431 

27     7  53.6 

148 

12  16  18.40 

16  35.10 

1     7  46.8 

10  45.2 

8.34776 

9.3795 

3.75 

430 

28     7  50.2 

149 

12  16  51.64 

17     9.56 

1   13  38.6 

16  43.9 

8.37838 

9.3959 

3.75 

430 

29     7  46.9 

150 

12  17  27.21 

17  46.31 

1   19  43.6 

22  55.6 

840629 

94114 

3.74 

449 

30    7  43.6 

151 

12  18     5.05 

18  25.32 

1  26     1.5 

29  20.2 

8.43217 

94263 

3.73 

448  , 

31     7  40.4 

152 

12  18  45.14 

19     6.58 

1  32  32.2 

35  674 

8.45660 

94403 

3.72 

447' 

June  1    7  37.2 

153 

19  19  27.46 

19  50.08 

1  39  15.3 

42  47.2 

847953 

94537 

3.71 

446 

3     7  34.0 

154 

12  20  12.00 

20  35.77 

1  46  10.8 

49  49.3 

8.50093 

94664 

3.71 

446 

3     7  80.9 

155 

12  20  58.71 

21   23.60 

1  53  18.4 

57     3.4 

8.52078 

94786 

3.70 

445 

4     7  27.8 

156 

12  21  47.53 

22  13.51 

2     0  37.9 

4  29.1 

8.53932 

94901 

3.69 

444  1 

5     7  24.7 

157 

12  22  38.42 

23     548 

2    8     8.9 

12     6.4 

8.55686 

9.5014 

3.68 

4.43  ! 

6     7  21.7 

158 

12  23  31.35 

23  59.48 

2  15  51.4 

19  54.7 

8.57340 

9.5118 

3.67 

442 

7     7  18.7 

159 

12  24  26.28 

24  55.47 

9  23  44.8 

27  63.9 

8.58917 

9.5217 

3.67 

441 

8    7  15.7 

160 

12  25  23.18 

25  53.39 

9  31  49.0 

36    3.9 

8.60394 

9.6314 

3.66 

440 

9    7  12.7 

161 

12  26  21.99 

26  53.23 

9  40    3.8 

44  24.4 

8.61808 

9.6406 

3.65 

439  , 

10    7     9.8 

162 

12  27  22.69 

27  54.93 

2  48  28.9 

52  55.1 

8.63150 

9.6493 

3.64 

438  i 

11     7     6.9 

163 

12  28  25JW 

28  68.47 

2  57     4.1 

61  36.0 

8.64417 

9.5578 

3.63 

437 

12     7    4.0 

164 

12  29  29.59 

30    3.79 

3     6  49.3 

10  26.3 

8.65635 

9.5659 

3.63 

435 

13     7     1.2 

165 

12  80  35.70 

31   10.86 

8  14  43.7 

19  25.9 

8.66774 

9.5734 

3.62 

434 

14     6  58.4 

166 

12  81  43.54 

32  19.67 

3  23  47J2 

28  34.5 

8.67872 

9.5806 

3.61 

433 

15     6  55.7 

167 

12  32  53.11 

33  30.17 

3  32  59.6 

37  62.2 

8.68937 

9.5875 

3.60 

432 

16     6  53.0 

168 

12  34     4.35 

34  42.33 

8  49  20.9 

47  18.3 

8.69946 

9.5942 

3.59 

431 

17     6  50.3 

169 

12  35  17.23 

85  56.11 

8  61  20.5 

66  62.8 

8.70908 

9.6005 

3.59 

4.29 

18     6  47.6 

170 

12  36  31.71 

37  11.51 

4     1  28.4 

6  35.5 

8.71833 

9.6067 

3.58 

4.2s 

19     6  45.0 

171 

12  37  47.79 

38  28.47 

4  U   14.4 

16  26.2 

8.72727 

9.6125 

3.67 

4.27 

20    6  42.4 

172 

12  39     5.42 

39  46.96 

4  21     8.3 

26  24.7 

8.73592 

9.6183 

336 

4.26  1 

21     6  39.8 

173 

12  40  2436 

41     6.97 

4  31     9.9 

36  30.8 

8.74413 

9.6237 

336 

4JH&! 

22     6  37.2 

174 

12  41  45.20 

42  28.49 

4  41   18.9 

46  44.2 

8.75213 

9.6289 

365 

4,23 

23     6  34.6 

175 

12  48     7.33 

43  61.48 

4  61  35.1 

57     4.7 

8.75994 

9.6338 

335 

4.22 

24     6  32.0 

176 

12  44  30.91 

46  15.92 

6     1  58.3 

7  32.3 

8.76745 

9.6386 

334 

431 

25     6  29.5 

177 

12  45  55.94 

46  41.78 

6  19  28.5 

18    6.7 

8.77484 

9.6434 

333 

430 

26    6  27.0 

178 

12  47  22.40 

48     9.07 

6  23     6.4 

98  47.8 

8.78190 

9.6479 

333 

4.18' 

27     6  24.5 

179 

12  48  50.26 

49  37.78 

6  33  48.9 

89  35.5 

8.78880 

9.6522 

339 

4.17 

28    6  22.1 

180 

12  50  19.^2 

61     7.88 

6  44  38.9 

60  99.5 

8.79555 

9.6565 

3.59 

4.15 

29     6  19.7 

181 

12  51  50.16 

62  39.33 

6  65  35.0 

61  994 

8.80215 

9.66()5 

331 

4.14 

30    6  17.3 

18S 

12  53  22.14 

64  12.13 

6     6  37.0 

13  35.2 

8.80851 

9.6645 

330 

4.12! 

31     6  15.0 

lai 

12  54  55.45 

55  46.27 

-  6  17  44.8 

23  46.7 

+8.8I470 

-9.6683 

+3.50 

-4.11 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND    ] 

MERIDIAN  TRANSIT.         | 

Mtui  Sotar  Time 
of 

Side- 
iwl 

Bight^Ijcrarfon. 

Log.  Goefflclentofi 
in&denMlHlnatot. 

Log.  Coeffldent 

OfH. 

Meridifta  Tnnait. 

Date. 

At 

At 

At 

At 

OdarMlOli. 

Tmuit. 

StdareiaOli. 

Timiiait 

InlLA. 

In  Deo. 

InB.A. 

In  Deo. 

d     h    m. 

h.    m.    •. 

m.    s 

O        1       II 

1      u 

July  1     6.  15.0 

183 

12  54  55.45 

55  46.27 

-  6  17  44.8 

23  46.7 

+8.81470 

-9.6683 

+3.50 

-4.11 

2    6  12.7 

184 

12  56  30.09 

57  21.73 

6  28  58.2 

35     3.8 

8.82073 

9.6719 

3.49 

4.09 

3     6  10.3 

185 

12  58     6.04 

58  58.50 

6  40  17.1 

46  26.5 

8.82661 

9.6753 

3.49 

4.08 

4    6     8.0 

186 

12  59  43.29 

0  36.55 

6  51  41.4 

67  54.4 

8.83233 

9.6784 

3.48 

4.06 

5     6     5.7 

187 

13     1  21.81 

2  15.87 

7     3  10.8 

9  27.3 

8.83790 

9.6814 

3.47 

4.04 

6     6    3.5 

188 

13    3     1.59 

3  56.43 

7  14  45.1 

21     5.1 

8.84332 

9.6845 

3.47 

4.02 

7     6     1.3 

189 

13     4  42.60 

5  38.22 

7  26  24.2 

32  47.6 

8.84859 

9.6874 

8.46 

4.01 

8     5  59.1 

190 

13     6  24.83 

7  21.21 

7  38     7.9 

44  34.5 

8.85371 

9.6902 

3.46 

8.99 

9     6  56.9 

191 

13     8     8.24 

9     5.38 

7  49  55.9 

66  25.6 

8.85868 

9.6929 

8.45 

3.97 

10    5  54.7 

192 

13    9  52.81 

10  50.70 

8     1  48.1 

8  20.8 

8.86351 

9.6955 

3.44 

3.95 

11     5  52.5 

193 

13  11  38.51 

12  37.16 

8  13  44.2 

20  20.0 

8.86820 

9.6979 

3.44 

3.93 

12     5  50.4 

194 

13  13  25.34 

14  24.75 

8  25  44.2 

32  23.1 

8.87275 

9.7002 

3.43 

3.91 

13     5  48.3 

195 

13  15  13.28 

16  13.44 

8  37  48.0 

44  29.7 

8.87716 

9.7023 

3.43 

3.89 

14     5  46.2 

19G 

13  17     2.33 

18    3.22 

8  49  55.2 

66  39.9 

8.88144 

9.7042 

3.42 

3.86 

15     S  44.1 

197 

13  18  52.46 

19  54.09 

9     2     5.8 

8  63.3 

8.88567 

9.7059 

3.42 

8.80 

16    S  42.0 

198 

13  20  43.67 

21  46.05 

9  14  19.5 

21     9.2 

8.88985 

9.7075 

3.41 

3.74 

17     5  39.9 

199 

13  22  35.96 

23  39.09 

9  26  35.6 

33  27.4 

8.89398 

9.7090 

3.41 

3.68 

18     5  37.9 

200 

13  24  29.32 

25  33.18 

9  38  53.9 

45  47.6 

8.89806 

9.7104 

3.40 

3.66 

19     5  35.9 

201 

13  26  23.73 

27  28.32 

9  51   14.1 

58     9.6 

8.90208 

9.7116 

8.40 

3.64 

20    5  33.9 

202 

13  28  19.18 

29  24.51 

10    3  36.0 

10  33.4 

8.90602 

9.7127 

3.40 

3.64 

21     5  31.9 

203 

13  80  15.68 

31  21.76 

10  15  69.7 

22  59.1 

8.90990 

9.7137 

3.40 

3.62* 

22     5  29.9 

204 

13  32  13.22 

83  20.05 

10  28  25.1 

35  26.7 

8.91371 

9.7147 

3.39 

3.60 

23     5  27.9 

205 

13  34  11.79 

35  19.36 

10  40  52.3 

47  56.1 

8.91746 

9.7156 

3.39 

3.56 

24     5  26.0 

206 

13  36  11.38 

87  19.68 

10  53  21.3 

0  27.0 

8.92115 

9.7164 

3.39 

3.50 

25     5  24.1 

207 

13  38  11.98 

39  21.02 

11     5  61.8 

12  59.3 

8.92479 

9.7173 

3.39 

3.44 

26     5  22.2 

206 

13  40  13.59 

41  23.38 

11  18  23.6 

25  32.9 

8.92839 

9.7181 

3.39 

8.38 

27     5  20.3 

209 

13  42  16.20 

43  26.75 

11  30  56.6 

88     7.6 

8.93195 

9.7187 

3.38 

3.28 

28     5  18.4 

210 

13  44  19.82 

45  31.13 

11  43  30.6 

50  43.1 

8.93548 

9.7192 

8.38 

3.08 

29     5*  16.6 

211 

13  46  24.44 

47  36.51 

11  56     5.4 

3  19.2 

8.93897 

9.7196 

3.38 

2.88 

30    5^  14.8 

212 

13  48  30.06 

49  42.90 

12    8  40.7 

16  65.9 

8.94243 

9.7199 

3.38 

2.68 

31     5  13.0 

213 

13  50  36.68 

51  50.29 

12  21  16.5 

28  83.0 

8.94586 

9.7201 

3.38 

-2.38 

Allg.1     5  11.2 

214 

13  52  44^1 

53  58.68 

12  33  52.5 

41   10.2 

8.94925 

9.7202 

3.37 

+2.68 

2     5     9.4 

215 

13  54  52.93 

56     8.07 

12  46  28.6 

53  47.5 

8.95261 

9.7201 

8.37 

2.98 

3     5     7.7 

216 

13  57     2.55 

58  18.47 

12  59     4.6 

6  24.6 

8.95594 

9.7200 

3.37 

3.23 

4     5    5.9 

217 

13  59  13.17 

0  29.85 

13  11  40.4 

19     1.0 

8.95923 

9.7198 

3.37 

3.33 

5     6    4.2 

218 

14     1  24.76 

2  42.20 

13  24  15.4 

81  86.6 

8.96247 

9.7194 

8.37 

3.42 

6     5    2.5 

219 

14    3  37.32 

4  55.52 

13  36  49.5 

44  11.4 

8.96566 

9.7188 

8.36 

3.50 

7     5     0.8 

220 

14     5  50.84 

7     9.82 

13  49  22.6 

66  44.9 

8.96880 

9.7181 

8.36 

3.58 

8    4  59.1 

221 

14     8     5.33 

9  25.08 

14     1  54.3 

9  16.9 

8.97189 

9.7172 

3.36 

3.64 

9    4  57.4 

222 

14  10  20.77 

11  41.28 

14  14  24.5 

21  47.2 

8.97492 

9.7164 

3.36 

3.70 

10    4  55.7 

223 

14  12  37.14 

13  58.41 

14  26  53.0 

34  15.5 

8.97790 

9.7154 

8.36 

3.73 

11     4  54.1 

224 

14  14  54.44 

16  16.47 

14  39  19.4 

46  41.6 

8.98083 

9.7142 

8.85 

3.74 

12    4  52.5 

225 

14  17  12.66 

18  35.47 

14  51  43.5 

59     5.5 

8.98371 

9.7128 

3.35 

3.74 

13     4  50.9 

226 

14  19  31.81 

20  55.40 

15     4     53 

11  27.2 

8.98653 

9.7114 

3.35 

8.74 

14     4  49.3 

227 

14  21  51.88 

23  16.25 

15  16  24.9 

23  46.9 

8.98934 

9.7101 

8.35 

8.75 

15     4  47.7 

228 

14  24  12.86 

25  38.01 

15  28  42.4 

86     4.6 

8.99214 

9.7088 

3.35 

8.79 

16     4  46.1 

2?9 

14  26  34.75 

28    0.70 

15  40  57.9 

48  20.4 

8.99493 

9.7075 

3.34 

3.84 

17     4  44.5 

230 

14  28  57.56 

30  24.31 

15  53  11.4 

0  34.2 

8.99772 

9.7062 

3.34 

3.88 

18     4  43.0 

231 

14  31  21.29 

32  48.84 

16     5  22.7 

12  46.7 

9.00060 

9.7048 

3.34 

3.92 

19    4  41.5 

232 

14  33  45.93 

35  14.28 

16  17  81.5 

24  53.7 

9.00325 

9.7031 

8.34 

3.95 

20    4  40.0 

233 

14  36  11.48 

37  40.66 

16  29  87.0 

36  57.6 

9.00598 

9.7011 

8.34 

3.98 

21     4  38.5 

234 

14  38  37.95 

40     7.92 

16  41  38.4 

48  57.3 

9.00869 

9.6988 

3.34 

4.00 

22    4  37.0 

235 

14  41     5.33 

42  36.11 

16  53  35.5 

0  53.0 

9.01138 

9.6962 

8.34 

4.03 

23    4  35.6 

236 

14  43  33.62 

45     6.22 

17     5  28.4 

12  44.3 

9.01405 

9.6933 

3.34 

4.05 

24    4  34.2 

237 

14  46     2.82 

47  35.25 

17  17  16.8 

24  30.9 

9.01671 

9.6903 

3.34 

4.06 

25     4  32.8 

238 

14  48  32.94 

50     6.20 

17  29     0.4 

36  12.5 

9.01985 

9.6873 

8.34 

4.07 

26    4  31.4 

239 

14  51     3.98 

62  38.06 

17  40  38.9 

47  49.1 

9.02198 

9.6842 

8.33 

4.08 

27     4  30.0 

240 

14  53  35.93 

55  10.84 

17  62  12.3 

59  20.9 

9.02460 

9.6811 

8.33 

4.09 

28    4  28.6 

241 

14  56     8.79 

57  44.54 

18    3  40.8 

10  47.7 

9.02721 

9.6779 

8.33 

4.10 

29    4  27.2 

242 

14  58  42.56 

0  19.16 

18  15     4.3 

22     9.2 

9.02979 

9.6747 

3.33 

4.11 

30    4  25.9 

243 

15     1  17.24 

2  54.70 

18  26  22.5 

S3  25.3 

9.03234 

9.6713 

3.33 

4.12 

31     4  24.6 

244 

15     3  52.84 

5  31.14 

-18  37  85.3 

44  35.8 

+9.03485 

-9.6677 

+3.32 

+4.13 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

^fERIDIAN  TRANSIT.        | 

MMn  Solar  Time 
of 

Side- 
real 

Apparent 
Bight  Aaoeniion. 

ApjMent  Decllnattnm 

Loff.CoefBdentoff 
in  Sidexeal  Minntea. 

Le8.CoiaeleDt    1 

or^.         1 

Ibridlaa  TmoMt 

Dikto. 

At 
Sidereal  Oh. 

At 

Timoiit 

At 

BSderMdOh. 

At 
Tranatt. 

InB-A. 

In  Dee. 

InR.A. 

In  Dee. 

j 

d.    h.   m. 

h.    m.    s. 

m.    e. 

O        1        N 

1        N 

1 

Uaj  1     9  36^ 

122 

12  17  21.16 

17     1.23 

-  0    5  54.2 

5  13.8 

-8.44054 

+8.7647 

+334 

-4jS&  I 

S     9  31.6 

123 

12  16  42.88 

16  24.45 

0    4  39.5 

4     8.6 

8.40770 

83573 

335 

435  1 

3     9  27.1 

124 

12  16     7.50 

15  50.58 

0    3  43  J) 

3  22.0 

837192 

83116 

336 

434 

4    9  22.7 

125 

12  15  35.05 

15  19.63 

0    3     5.7 

2  53.8 

833222 

8.2922 

336 

4.64  1 

5     9  18.4 

126 

12  15     5.54 

14  51.61 

0     2  46.6 

2  43.7 

8.28961 

+73490 

3.86 

434 

6     9  14.1 

127 

12  14  38.98 

14  26.57 

0    2  45.6 

2  61.7 

8.24063 

-7.7435 

336 

434 

7     9     9.8 

128 

12  14  15.40 

14     4.55 

0    3     2.6 

3  18.0 

8.18464 

8.2636 

3.86 

4.64 

8    9     5.6 

129 

12  13  54.84 

13  45.55 

0     3  37.9 

4     2.7 

8.12079 

8.4926 

335 

4.63 

9     9     1.4 

130 

12  13  37.30 

13  29.50 

0    4  31.6 

6     5.5 

8.04727 

8.6404 

335 

4.63 

10    8  57.2 

131 

12  13  22.71 

13  16J» 

0     6  43.1 

6  26.2 

7.95970 

8.7489 

335 

433 

11     8  53.1 

132 

12  13  11.04 

13     6.20 

«0    7  12.4 

8    4.5 

7.84947 

8.8343 

3.84 

432 

12     8  49.1 

133 

12  13     2.29 

12  58.94 

0    8  59.2 

10    0.3 

7.70317 

8.9052 

334 

431 

13     8  45.1 

134 

12  12  56.44 

12  54.55 

0  11     3A 

12  13.1 

7.48488 

8.9649 

3.83 

431  1 

14     8  41.1 

135 

12  12  53.45 

12  52.99 

0  13  24.5 

14  42.9 

-7.03910 

9X)168 

383 

430  ' 

15     8  37.1 

136 

12  12  53.27 

12  64.25 

O  16     2.5 

17  29.3 

+6.93386 

9J0623 

332 

439 

16     8  33.2 

137 

12  12  55.89 

12  68.28 

0  18  56.9 

20  32.1 

7.44467 

9.1031 

332 

438 

17     8  29.3 

138 

12  13     1.26 

13     5.06 

0  22     7.6 

23  50.9 

737039 

9.1397 

331 

437  1 

18     8  25.5 

139 

12  13     9.36 

13  14.53 

0  25  34.2 

27  253 

7.81679 

9.1730 

331 

437 

19     8  21.8 

140 

12  13  20.14 

13  26.65 

0  29  16.5 

31   15.6 

7.92394 

9.2031 

330 

436 

20     8  18.2 

141 

12  13  33.55 

13  4i;i9 

0  33  14.1 

35  21.0 

8.00923 

9.2310 

330 

436 

•       21     8  14.6 

142 

12  13  49.56 

13  58.74 

0  37  26.8 

39  41.4 

8.07999 

9.2567 

3.79 

434 

22    8  11.0 

143 

12  14     8.16 

14  18.65 

0  41  54.4 

44  16.6 

8.13995 

9.2808 

3.79 

434 

23    8     7.4 

144 

12  14  29.30 

14  41.06 

0  46  36.7 

49     6.3 

8.19166 

93030 

3.78 

433 

24     8     3.9 

145 

12  U  52.93 

15     5.96 

0  51  33.3 

64  10.2 

8.23751 

93238 

3.78 

433 

25     8    0.4 

146 

12  15  19.03 

15  33.28 

0  56  44.0 

59  28.1 

8.27787 

93435 

3.77 

432 

26    7  57.0 

147 

12  15  47.53 

16     3.00 

1     2     8.6 

4  59.8 

831436 

93619 

3.76 

431 

27     7  53.6 

148 

12  16  18.40 

16  35.10 

I     7  46.8 

10  45.2 

834776 

93795 

3.75 

430  , 

28     7  50.2 

149 

12  16  51.64 

17     9.56 

1  13  38.6 

16  43.9 

837838 

93959 

3.75 

430  ' 

29     7  46.9 

150 

12  17  27.21 

17  46.31 

1   19  43.6 

22  65.6 

8.40629 

94114 

3.74 

449 

30    7  43.6 

151 

12  18     5.05 

18  25.32 

1  26     1.5 

29  20.2 

8.43217 

94263 

3.73 

448  1 

31     7  40.4 

152 

12  18  45.14 

19     6.58 

1  32  32.2 

35  57.4 

8.45660 

94403 

3.72 

447 

June  1     7  37.2 

153 

12  19  27.46 

19  50.08 

1  39  15.3 

42  47.2 

8.47953 

94537 

3.71 

446 

2     7  34.0 

154 

12  20  12.00 

20  35.77 

1  46  10.8 

49  49.3 

8.50093 

94664 

3.71 

446 

9     7  80.9 

155 

12  20  58.71 

21  23.60 

1  53  18.4 

57     3.4 

8.52076 

94786 

3.70 

445 

4     7  27.8 

156 

12  21  47.53 

22  1331 

2     0  37.9 

4  29.1 

833932 

94901 

3.69 

444 

5    7  24.7 

167 

12  22  38.42 

23     6.48 

2     8     8.9 

12     6.4 

835686 

9.5014 

3.68 

4.43 

6     7  21.7 

158 

12  23  31.35 

23  59.48 

2  15  51.4 

19  64.7 

8.57340 

93118 

337 

442 

7     7  18.7 

159 

12  24  26.28 

24  65.47 

2  23  44.8 

27  63.9 

8.58917 

93217 

337 

441 

8    7  15.7 

160 

12  25  23.18 

25  63.39 

fi  31  49X) 

36    3.9 

8.60394 

93314 

3.66 

440  1 

9    7  12.7 

161 

12  26  21.99 

26  63.23 

2  40    3.8 

44  24.4 

831808 

93406 

8.65 

439  1 

10    7    9.8 

162 

12  27  22.69 

27  64.93 

2  48  28.9 

62  55.1 

8.63150 

9.6493 

3.64 

438 

11     7     6.9 

163 

12  28  25.23 

28  68.47 

2  57     4.1 

61  86.0 

8.64417 

9.5578 

8.63 

437 

12    7    4.0 

164 

12  29  29.59 

30    3.79 

3     6  49J) 

10  26.3 

8.65635 

9.5659 

3.63 

435 

13     7     1.2 

165 

12  80  35.70 

81   10.86 

8  14  43.7 

19  25.9 

8.66774 

93734 

3.62 

434) 

14     6  58.4 

166 

12  31  43.54 

32  19.67 

3  23  47.2 

28  343 

8.67872 

93806 

3.61 

433 

15     6  55.7 

167 

12  32  53.11 

33  30.17 

3  32  69.6 

87  52.2 

8.68937 

9.6675 

8.60 

432 

16     6  53.0 

168 

12  34     4.35 

34  42.33 

3  42  20.9 

47  18.3 

8.69946 

9.5942 

3.59 

431 

17     6  50.3 

169 

12  85  17.23 

85  66.11 

8  51  20.5 

66  62.8 

8.70908 

9.6005 

339 

4.29 

18     6  47.6 

170 

12  36  31.71 

37  11.51 

4     1  28.4 

6  35.5 

8.71833 

9.6067 

3.58 

438 

19     6  45.0 

171 

12  37  47.79 

88  28.47 

4  11   144 

16  26.2 

8.72727 

93125 

337 

437  1 

20    6  42.4 

172 

12  39     542 

39  46.96 

4  21     8.3 

26  24.7 

8.73592 

93183 

836 

4.26  ' 

21     6  39.8 

173 

12  40  24.56 

41     6.97 

4  31     9.9 

36  30.8 

8.74413 

9.6237 

336 

4.25 

22     6  37.2 

174 

12  41  45.20 

42  28.49 

4  41   18.9 

46  44.2 

8.75213 

9.6289 

355 

4.23 

23     6  34.6 

175 

12  48     7J)3 

43  61.48 

4  61  35.1 

67     4.7 

8.75994 

9.6338 

935 

432  1 

24     6  32.0 

176 

12  44  30.91 

45  15.92 

6     1  58.3 

7  32-3 

8.76745 

9.6386 

3.64 

431 

25     6  29.5 

177 

12  45  55.94 

46  41.78 

5  It  28.6 

18    6.7 

8.77484 

9.6434 

939 

430 

26     6  27.0 

178 

12  47  22.40 

48    9.07 

5  23     6.4 

98  47.8 

8.78190 

9.6479 

933 

4.18  , 

27     6  24.5 

179 

12  48  50.26 

49  37.78 

6  33  48.9 

89  353 

8.78880 

9.6622 

932 

4.17 

28     6  22.1 

180 

12  50  19.52 

51     7.88 

6  44  38.9 

60  293 

8.79555 

9.6665 

3.52 

4.15  , 

29     6  19.7 

181 

12  51  50.16 

62  39.33 

6  55  36.0 

61  29.4 

8.80216 

9.6605 

931 

4.14! 

30    6  17.3 

182 

12  53  22.14 

64  12.13 

6    6  37.0 

12  35.2 

8.80861 

9.6645 

930 

4.12 

31     6  15.0 

183 

12  54  55.45 

55  46.27 

-  6  17  44.8 

23  46.7 

+8.81470 

-9.6683 

+3.60 

-4.11 

MARS,    1856. 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND    ] 

\fERIDIAN  TRANSIT.        | 

Mwn  Solar  Time 
of 

Side- 
real 

Appanmt 
Bigiit  Awenakm. 

Appavent  Declination. 

Loe.  Coefficient  of  1 
in  gideraal  Minutes. 

Log.Ooeffldent 
ofrt. 

AleridiaaTiuult. 

Date. 

At 

SidenalOfa. 

At 

Tnoait. 

At 

Sidereal  Oh. 

At 
Tiandt. 

InB.A. 

In  Deo. 

InR.A. 

In  Dec. 

d     h    m. 

h.    m.    f. 

m.    f 

O         1        II 

1        H 

Jttlr  1     6  15.0 

183 

12  54  55.45 

55  46.27 

-  6  17  44.8 

23  46.7 

+8.81470 

-9.6683 

+3.50 

-4.11 

2     6  12.7 

184 

12  56  30.09 

57  21.73 

6  28  58.2 

35    3.8 

8.82073 

9.6719 

3.49 

4.09 

3     6  10^ 

185 

12  58     6.04 

58  58.50 

6  40  17.1 

46  26.5 

8.82661 

9.6753 

3.49 

4.08 

4     6     8.0 

186 

12  59  43.29 

0  36.55 

6  51  41.4 

57  54.4 

8.83233 

9.6784 

3.48 

4.06 

5     6    5.7 

187 

13     1  21.81 

2  15.87 

7     3  10.8 

9  27.3 

8.83790 

9.6814 

3.47 

4.04 

6     6    3.5 

188 

13    3     1JS9 

3  56.43 

7  14  45.1 

21     5.1 

8.84332 

9.6845 

3.47 

4.02 

7     6     1.3 

189 

13     4  42.60 

5  38.22 

7  26  24.2 

32  47.6 

8.84859 

9.6874 

8.46 

4.01 

8     5  59.1 

190 

13     6  24.83 

7  21.21 

7  38     7.9 

44  34.5 

8.85371 

9.6902 

3.46 

8.99 

9     6  56.9 

191 

13     8     8.24 

9     5.38 

7  49  55.9 

56  25.6 

8.85868 

9.6929 

3.45 

3.97 

10    5  54.7 

192 

13     9  52.81 

10  50.70 

8     1  48.1 

8  20.8 

8.86351 

9.6955 

3.44 

3.95 

11     5  52.5 

193 

13  11  38.51 

12  37.16 

8  13  44.2 

20  20.0 

8.86820 

9.6979 

3.44 

3.93 

12     5  50.4 

194 

13  13  25.34 

14  24.75 

8  25  44.2 

32  23.1 

8.87275 

9.7002 

3.43 

3.91 

13     5  48.3 

195 

13  15  13.28 

16  13.44 

8  37  48.0 

44  29.7 

8.87716 

9.7023 

3.43 

3.89 

14     5  46.2 

196 

13  17     2J33 

18     3.22 

8  49  55.2 

56  39.9 

8.88144 

9.7042 

3.42 

3.86 

15     5  44.1 

1S7 

13  13  52.46 

19  54.09 

9     2     5.8 

8  53.3 

8.88567 

9.7059 

3.42 

3.80 

16     S42.0 

198 

13  20  43.67 

21  46.05 

9  14  19.5 

21     9.2 

8.88985 

9.7075 

3.41 

3.74 

17     5  39.9 

199 

13  22  35.96 

23  39.09 

9  26  35.6 

33  27.4 

8.89398 

9.7090 

3.41 

3.68 

18    5  37.9 

200 

13  24  29.32 

25  33.18 

9  38  53.9 

45  47.6 

8.89806 

9.7104 

3.40 

3.66 

19     5  35.9 

201 

13  26  23.73 

27  28.32 

9  51   14.1 

58     9.6 

8.90208 

9.7116 

3.40 

3.64 

20    5  33.9 

202 

13  28  19.18 

29  24.51 

10    3  36.0 

10  33.4 

8.90602 

9.7127 

3.40 

3.64 

21     5  31.9 

203 

13  30  15.68 

31  21.76 

10  15  59.7 

22  59.1 

8.90990 

9.7137 

3.40 

3.62* 

22     5  29.9 

204 

13  32  13.22 

33  20.05 

10  28  25.1 

35  26.7 

8.91371 

9.7147 

3.39 

3.60 

23     5  27.9 

205 

13  34  11.79 

35  19.36 

10  40  52.3 

47  56.1 

8.91746 

9.7156 

3.39 

3.56 

24    5  26.0 

206 

13  36  11.38 

37  19.68 

10  53  21.3 

0  27.0 

8.92115 

9.7164 

3.39 

3.50 

25     5  24.1 

207 

13  38  11.98 

39  21.02 

11     5  51.8 

12  59.3 

8.92479 

9.7173 

3.39 

3.44 

26     5  22.2 

208 

13  40  13.59 

41  23.38 

11  18  23.6 

25  32.9 

8.92839 

9.7181 

3.39 

3.38 

27     5  20.3 

209 

13  42  16.20 

43  26.75 

11  30  56.6 

38     7.6 

8.93195 

9.7187 

3.38 

3.28 

28     5  18.4 

210 

13  44  19.82 

46  31.13 

11  43  30.6 

50  43.1 

8.93548 

9.7192 

3.38 

3.08 

29     5^  16.6 

211 

13  46  24w44 

47  36.51 

11  56     5.4 

3  19.2 

8.93897 

9.7196 

3.38 

2.88 

30    5^  14.8 

212 

13  48  30.06 

49  42.90 

12    8  40.7 

15  55.9 

8.94243 

9.7199 

3U38 

2.68 

31     5  13.0 

213 

13  50  38.68 

51  60.29 

12  21  16.5 

28  33.0 

8.94586 

9.7201 

3.38 

-2.38 

Avg.1     5  11.2 

214 

13  52  44^1 

53  58.68 

12  33  52.5 

41   10.2 

8.94925 

9.7202 

3.37 

+2.68 

2    5    9.4 

215 

13  54  52.93 

56     8.07 

12  46  28.6 

53  47.5 

8.95261 

9.7201 

8.37 

2.98 

3     5     7.7 

216 

13  57     2.55 

58  18.47 

12  59     4.6 

6  24.6 

8.95594 

9.7200 

3.37 

3.23 

4     5    5.9 

217 

13  59  13.17 

0  29.85 

13  11  40.4 

19     1.0 

8.95923 

9.7198 

3.37 

3.33 

5     6    4.2 

218 

14     1  24.76 

2  42.20 

13  24  15.4 

31  36.6 

8.96247 

9.7194 

3.37 

3.42 

6     5    2.5 

219 

14    3  37.32 

4  55.52 

13  36  49.5 

44  11.4 

8.96566 

9.7188 

3.36 

3.50 

7     5    0.8 

220 

14    5  50.84 

7     9.82 

13  49  22.6 

56  44.9 

8.96880 

9.7181 

3.36 

3.58 

8    4  59.1 

221 

14     8     5.33 

9  25.08 

14     1  54.3 

9  16.9 

8.97189 

9.7172 

3.36 

3.64 

9    4  57.4 

222 

14  10  20.77 

11  41.28 

14  14  24.5 

21  47.2 

8.97492 

9.7164 

3.36 

3.70 

10    4  55.7 

223 

14  12  37.14 

13  58.41 

14  26  53.0 

34  15.5 

8.97790 

9.7154 

3.36 

3.73 

11     4  54.1 

224 

14  14  54.44 

16  16.47 

14  39  19.4 

46  41.6 

8.98083 

9.7142 

3.35 

3.74 

12    4  52.5 

225 

14  17  12.66 

18  35.47 

14  51  43.5 

59     5.5 

8.98371 

9.7128 

3.35 

3.74 

13     4  50.9 

226 

14  19  31.81 

20  55.40 

15     4     5.3 

11  27.2 

8.98653 

9.7114 

3.35 

3.74 

14    4  49.3 

227 

14  21  51.88 

23  16.25 

15  16  24.9 

23  46.9 

8.98934 

9.7101 

3.35 

3.75 

15     4  47.7 

228 

14  24  12.86 

25  38.01 

15  28  42.4 

36    4.6 

8.99214 

9.7088 

3.35 

3.79 

16    4  46.1 

2^9 

14  26  34.75 

28    0.70 

15  40  57.9 

48  20.4 

8.99493 

9.7075 

3.34 

3.84 

17     4  44.5 

230 

14  28  57.56 

30  24.31 

15  53  11.4 

0  34.2 

8.99772 

9.7062 

3.34 

3.88 

18    4  43.0 

231 

14  31  21.29 

32  48.84 

16     5  22.7 

12  45.7 

9.00050 

9.7048 

3.34 

3.92 

19     4  41.5 

232 

14  33  45.93 

36  14.28 

16  17  31.5 

24  53.7 

9.00325 

9.7031 

3M 

3.95 

20    4  40.0 

238 

14  36  11.48 

37  40.66 

16  29  87.0 

36  57.6 

9.00598 

9.7011 

3.34 

3.98 

21     4  38.5 

234 

14  38  37.95 

40     7.92 

16  41  38.4 

48  57.3 

9.00869 

9.6988 

3.34 

4.00 

22    4  37.0 

235 

14  41     5.33 

42  36.11 

16  53  35.5 

0  53.0 

9.01138 

9.6962 

3.34 

4.03 

23    4  35.6 

236 

14  43  33.62 

45     6.22 

17     5  28.4 

12  44.3 

9.01405 

9.6933 

3.34 

4.05 

24    4  34.2 

237 

14  46     2.82 

47  35.25 

17  17  16.8 

24  30.9 

9.01671 

9.6903 

3.34 

4.06 

25    4  32.8 

238 

14  48  32.94 

50     6.20 

17  29     0.4 

36  12.5 

9.01935 

9.6873 

3.34 

4.07 

26    4  31.4 

239 

14  51     3.98 

52  38.06 

17  40  38.9 

47  49.1 

9.02198 

9.6842 

3.33 

4.08 

27     4  30.0 

240 

14  53  35.93 

55  10.84 

17  52  12.3 

59  20.9 

9.02460 

9.6811 

3.33 

4.09 

28    4  28.6 

241 

14  56     a79 

57  44.54 

18     3  40.8 

10  47.7 

9.02721 

9.6779 

3.33 

4.10 

29    4  27.2 

242 

14  58  42.56 

0  19.16 

18  15     4.3 

22     9.2 

9.02979 

9.6747 

3.33 

4.11 

30    4  25.9 

243 

15     1  17.24 

2  54.70 

18  26  22.5 

33  25.3 

9.03234 

9.6713 

3.a3 

4.12 

31     4  24.6 

244 

15    3  52.84 

5  31.14 

-18  37  35.3 

44  35.8 

+9.03485 

-9.6677 

+3.32 

+4.13 

31^0 
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FOR  WASHINGTON  SIDEREAL  NOCW 

AND  MERIDIAN  TRANSIT.      1 

Apparant 
Uglit  Ajoanaioii. 

Appaxe&t  DecUoatfcm. 

in  Sdenal  Minatee. 

^i?2*-II 

Mwn  Solar  Time 
of 

Side- 
raal 

t 

Meridian  Timndt. 

Date. 

At 
Sidereal  Oh. 

At 

Traoilt. 

At 

Sidereal  Oh. 

At 
Tiaiiait. 

InB.A. 

In  Dae. 

InR^A. 

laBeeLj 

d 

h.   m. 

h.    m.    f. 

m.    s. 

O         1       N 

1        M 

1 

Jan.  0 

3  33.8 

0 

22  12  40.42 

12  37.12 

-12  10  56.3 

11  15.5 

+8.4869 

+9.2423 

+2.92 

,f3J». 

1 

3  30.7 

1 

22  13  24.79 

13  21.49 

12     6  43.6 

7     2.7 

8.4903 

9.2463 

2.91 

3,74 

2 

3  27.6 

2 

22  14     9.50 

14     6.20 

12     2  28.5 

2  47.5 

8.4936 

9.2502 

S.90 

3.74. 

3 

3  24.4 

3 

22  14  54.53 

14  51.23 

11  58  11.1 

58  30.1 

8.4968 

9.2540 

2.89 

3.73  1 

4 

3  21.2 

4 

22  15  39.89 

15  36.59 

11  53  51.5 

54  10^ 

8.4999 

94577 

2.88 

3.73 

5 

3  18.0 

5 

22  16  25.57 

16  22.27 

11  49  29.7 

49  48.6 

8.5029 

9.2614 

2.87 

3.73  I 

6 

3  14.8 

6 

22  17  11.56 

17     8.26 

11  45     5.7 

45  24.6 

8.5058 

9.2650 

2.86 

3.72: 

7 

3  11.6 

7 

22  17  57.85 

17  54.55 

11  40  39.6 

40  58.5 

8.5086 

9.2686 

2.85 

3.71 

8 

3     8.4 

8 

22  18  44.44 

18  41.14 

11  36  11.3 

36  30.2 

8.5113 

9.2720 

2.84 

3.70 

9 

3     5.3 

9 

22  19  31.32 

19  26.03 

11  31  40.9 

31  59.8 

8.5140 

9.2754 

2.83 

3X9  1 

10 

3     2.1 

10 

22  20  18.48 

20  15.20 

11  27     8.3 

27  27.3 

8.5166 

9.2786 

2.82 

3.68 

11 

2  58.9 

11 

22  21     5.91 

21     2.65 

11  22  34.0 

22  52.9 

8.5191 

9.2817 

2.81 

3,67  1 

12 

2  55.8 

12 

22  21  53.61 

21  50.36 

11   17  57.6 

18  16.5 

8.5215 

9.2847 

2.80 

3.66* 

13 

2  52.7 

13 

22  22  41.58 

22  38.33 

11  13  19.2 

13  38.1 

8.5838 

9.2877 

2.78 

3.65  , 

14 

2  49.5 

14 

22  23  29.80 

23  26.56 

11     8  38.9 

8  57.8 

8.5260 

9.2906 

2.77 

3,64 

15 

2  46.4 

15 

22  24  18.26 

24  15.04 

11     3  56.8 

4  15.6 

8.5282 

9.2935 

2.76 

363 

16 

2  43.3 

16 

22  25     6.96 

25     3.75 

10  59  12.8 

59  31.6 

8.5303 

9.2963 

2.75 

3.63  1 

17 

2  40.2 

17 

22  25  55.89 

25  52.69 

10  54  27X) 

54  45.8 

8.5323 

9.2990 

2.74 

3.62  ' 

18 

2  37.1 

18 

22  26  45.05 

26  41.86 

10  49  39.5 

49  58.2 

8.5343 

9.3017 

2.73 

3.61  ' 

19 

2  34.0 

19 

22  27  34.43 

27  31.25 

10  44  50.2 

45     8.9 

8.5362 

9.3043 

2.72 

3.60  ^ 

20 

2  30.9 

20 

22  28  24.02 

28  20.86 

10  39  59.2 

40  17.8 

8.5881 

9.3069 

2.71 

3,59  1 

21 

2  27.8 

21 

22  29  13.82 

29  10.68 

10  35     6.5 

36  25.0 

8.5399 

9.3094 

2.69 

339  ' 

22 

2  24.7 

22 

22  30    3.83 

30    0.71 

10  30  12.1 

30  30.6 

8.5417 

9.3118 

2.68 

338 

23 

2  21.6 

23 

22  30  54.04 

30  50.93 

10  25  16.1 

25  34.5 

8.5434 

9.3142 

2.67 

338 

24 

2  18.5 

24 

22  31  44.44 

31  41.35 

10  20  18.5 

20  36.8 

8.5450 

9.3165 

2.66 

337  1 

25 

2  15.4 

25 

22  32  35.03 

32  31.96 

10  15  19.4 

15  37.6 

8.5466 

9.3187 

2.65 

337 

26 

2  12.3 

26 

22  33  25.80 

33  22.75 

10  10  18.8 

10  36.8 

8.5481 

9.3208 

2.63 

336  1 

27 

2     9.2 

27 

22  34  16.75 

34  13.72 

10    5  16.6 

5  34.6 

8.5496 

9.3229 

2.62 

336! 

28 

2     6.1 

28 

22  35     7.88 

35     4.86 

10    0  13.0 

0  30.9 

8.5510 

9.3250 

2.61 

335 

29 

2    3.1 

29 

22  35  59.17 

35  56.17 

9  55     7.9 

55  25.7 

8.5524 

9.3270 

2.59 

3341 

30 

2     0.0 

30 

22  36  50.62 

36  47.65 

9  50     1.4 

50  19.1 

8.5537 

9^290 

2.58 

333 

31 

1  56.9 

31 

22  37  42.23 

37  39.28 

9  44  53.5 

45  li.l 

8.5550 

9.3310 

2.56 

332  < 

Feb.  1 

1  53.8 

32 

22  38  33.99 

38  31.06 

9  39  44.2 

40     1.7 

8.5662 

9.3329 

235 

331  1 

2 

1  50.8 

33 

22  39  25.90 

39  22.99 

9  34  33.6 

34  51.0 

8.5674 

9.3348 

2.53 

330 

3 

1  47.7 

34 

22  40  17.95 

40  15.06 

9  29  21.7 

29  38.9 

8.5585 

9.3366 

2.51 

3.48 

4 

1  44.6 

35 

22  41   10.13 

41     7.27 

9  24     8.5 

24  25.6 

8.5596 

9.3384 

2.49 

3,47  1 

5 

1  41.5 

36 

22  42     2.44 

41  59.60 

9  18  54.0 

19  11.0 

8.5607 

9.3401 

2.47 

3.45 

6 

1  38.5 

37 

22  42  54.87 

42  52.06 

9  13  38.4 

13  55.3 

8Ji617 

9.3417 

2.45 

3.43  , 

7 

1  35.4 

38 

22  43  47.42 

43  44.64 

9     8  21.6 

8  38.4 

8.5627 

9.3432 

2.43 

3.42 

8 

1  32.3 

39 

22  44  40.08 

44  37.33 

9    3    3.7 

3  20.4 

8.5636 

9.3447 

2.41 

3.40 

9 

1  29J} 

40 

22  45  32.85 

45  30.12 

8  57  44.8 

68     1.3 

8^^644 

9.3461 

2.38 

339 

10 

1  26.3 

41 

22  46  25.72 

46  23.01 

8  52  24.8 

52  41.2 

8.5652 

9.3475 

2.35 

338 

11 

1  23.2 

42 

22  47  18.68 

47  15.99 

8  47     3.8 

47  20.1 

8.5659 

9.3489 

2.32 

336 

12 

1  20.2 

43 

22  48  11.73 

48     9.06 

8  41  41.9 

41   58.0 

8.5666 

9.3502 

2.29 

335 

13 

I   17.1 

44 

22  49     4.86 

49     2.22 

8  36  19.0 

36  35.0 

8.5672 

9.3514 

2.26 

333 

14 

1   14.1 

45 

22  49  58.06 

49  5546 

8  30  55.3 

31   11.1 

8.5678 

9.3526 

2.23 

331  1 

15 

1   11.0 

46 

22  50  51.33 

50  48.77 

8  25  30.7 

25  46.3 

8.5684 

9.3536 

2.20 

330 

16 

I     8.0 

47 

22  51  44.67 

51  42.15 

8  20     5.3 

20  20.7 

8.5689 

9.3546 

2.17 

338 

17 

I     4.9 

48 

22  52  38.07 

52  35.59 

8  14  39.1 

14  54.3 

8.5694 

9^556 

2.14 

3.S7  1 

18 

I     1.9 

49 

22  53  31.53 

63  29.08 

8     9  12.1 

9  27.2 

8.5699 

9^565 

2.11 

3.25  , 

19 

0  58.8 

50 

22  54  25.05 

54  22.63 

8     3  44.4 

3  59.3 

8.5703 

9.3575 

2.08 

3,23  1 

20 

0  55.8 

51 

22  55  18.62 

55  16.22 

7  58  16.0 

58  30.8 

8.5707 

9.3584 

2.05 

331 

21 

0  52.7 

52 

22  56  12.24 

56     9.86 

7  52  47.0 

53     1.6 

85711 

9.3593 

2m 

3.19 

22 

0  49.7 

53 

22  57     5.90 

57     3.55 

7  47  17.3 

47  31.7 

8.5714 

9.3602 

1.98 

3.16  ' 

23 

0  46.7 

54 

22  57  59.60 

57  57.27 

7  41  47.0 

42     1.2 

8.5717 

9.3610 

1.93 

3.14  , 

24 

0  43.6 

55 

22  58  53.33 

58  51.03 

7  36  16.1 

36  30.2 

8.5720 

9.3617 

1.87 

3.12 

25 

0  40.6 

56 

22  59  47.09 

59  44.82 

7  30  44.7 

30  58.6 

8^722 

9.3624 

1.80 

3.10 

26 

0  37.6 

57 

23     0  40.87 

0  38.64 

7  25  12.8 

25  26.5 

8.5724 

9.3630 

+1.71 

3.07 

27 

0  34.5 

58 

23     1  34.67 

1  32.48 

7  19  40.4 

19  53.9 

8.5725 

9.3636 

3.05 

28 

0  31.5 

59 

23     2  28.49 

2  26.33 

7  14     7.6 

14  20.9 

8.5726 

9-3642 

3X»  ! 

29 

0  28.4 

60 

23     3  22.32 

3  20.20 

7     8  34.3 

8  47.4 

8.5727 

9.3647 

3.00  i 

30 

0  25.4 

61 

23     4  16.16 

4  14.07 

-  7     3     0.6 

3  13.5 

+8.5727 

+9.3652 

+2,96  1 
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FOR  WASEIINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.         | 

MMn  Solar  Time 
of 

Side- 
raal 

Apparent 

AppnentDeeUnation. 

Log.  Coefficient  of  1 
in  ttidenal  Minutes. 

Log.  Coefficient    1 
of^.            1 

Date. 

At 
SideraalOh. 

At 
Transit. 

At 

Sidereal  Oh. 

At 

Tnuuit. 

InlLA. 

In  Dec. 

InR.A. 

In  Deo. 

d.    h.   m. 

h.    m.    f. 

m.    s. 

O       1       H 

1      II 

Mar.  I     0  25.4 

61 

23     4  16.16 

4  14.07 

-  7    8     0.6 

8  13.5 

+8.5727 

+9.3652 

+2.96 

2     0  22.4 

62 

23     5  10.00 

5     7.95 

6  57  26.5 

57  39.2 

8.5727 

9.3657 

2.89 

3    0  19^3 

63 

28     6     3.84 

6     1.82 

6  51  52.2 

52    4.7 

8.5727 

9.3661 

2.80 

4     0  16.3 

64 

23     6  57.67 

6  55.69 

€  46  17^ 

46  29.9 

8.5726 

9.3665 

2.69 

5     0  13.3 

65 

23     7  51.49 

7  49.55 

6  40  42J 

40  54.8 

8.5725 

9.3668 

-1.67 

+236 

6     0  10.3 

66 

23     8  45.30 

8  43JS9 

6  36     7.6 

85  19.5 

«.5724 

9.8670 

1.75 

7     0     7.2 

67 

23     9  39.09 

9  37.21 

6  29  32.3 

29  44.1 

8.5722 

9.3671 

133 

8     0     4.2 

68 

23  10  32.85 

10  31.00 

«  23  57.0 

84     8.5 

8.5720 

9.3672 

1.90 

9     0     1.2 

69 

23  11  26.58 

11  24.76 

6  18  21.6 

18  32.9 

8.5717 

9.8672 

1.96 

9  23  58.1 

70 

23  12  20.27 

12  18.48 

6  IS  4BJi 

12  57.2 

8.5714 

9.3672 

2m 

10  23  55.1 

71 

23  13  13.92 

13  12.16 

6    7  10^ 

7  21.6 

8.6710 

9.3672 

2.06 

11  23  52.0 

72 

23  14     7.52 

14     5.80 

6     1  35.4 

1  46.11 

8.5706 

9.3671 

2.10 

12  23  49.0 

78 

23  15     1X)7 

14  59.3» 

5  56     0.1 

S6  10.6 

8.5702 

9.8670 

2.14 

13  23  45-9 

74 

23  15  54.57 

15  52.93 

5  50  24.9 

50  35.1 

8.5698 

9.3670 

2.17 

14  23  42.9 

75 

23  16  48.01 

16  46.41 

5  44  49.8 

44  59.8: 

«.$693 

9.3669 

2.19 

15  23  39.8 

76 

23  17  41.39 

17  89.82 

5  39  14.9 

89  24.7 

B.5688 

9.3668 

2.22 

16  23  36.8 

77 

23  18  34.70 

18  33.16 

5  33  40.2 

33  49.8 

8.5682 

9J)667 

2.24 

-2.73 

17  23  33.7 

78 

23  19  27.94 

19  26.43 

5  28     5.8 

28  15.2 

8.5676 

9.3664 

2.26 

2.80 

18  23  30.6 

79 

23  20  21.10 

20  19.62 

5  22  31.6 

22  40.8 

8.5670 

9.3661 

2.28 

2.86 

19  23  27.6 

80 

23  21   14.18 

21   12.74 

5  16  57.7 

17     6.8 

8.5668 

9.3656 

230 

2.92 

20  23  24.5 

81 

23  22     7.18 

22     5.78 

5  11  242 

11  33.1 

6.5656 

9.3651 

232 

2.97 

21  23  21.5 

82 

23  23     0.10 

22  58.73 

5     5  51.0 

5  59.7 

8.5649 

9.3645 

233 

3.01 

22  23  18.4 

83 

23  23  52.93 

23  51.59 

5    0  18.3 

0  26.7 

8.5642 

9.3638 

2  35 

3.04 

23  23  15.4 

84 

23  24  45.66 

24  44.36 

4  54  46X) 

54  54.1 

8.5634 

9.3631 

236 

3.06 

24  23  12.3 

85 

23  25  38.30 

25  37.04 

4  49  14.1 

49  22.0 

6.5626 

9.8624 

237 

3.08 

25  23     93 

86 

23  26  30.84 

26  29.62 

4  48  42.7 

43  504 

8.5617 

9.8617 

239 

3.10 

26  23     6.2 

87 

23  27  23.28 

27  22.10 

4  38  11.8 

38  19.3 

8.5608 

9.3610 

240 

3.13 

27  23     3.2 

88 

23  28  15.61 

28  1447 

4  32  41Ji 

32  48.7 

8.5599 

9.3602 

242 

3.15 

28  23     0.1 

69 

23  29     7.83 

29     6.73 

4  27  11.8 

27  18.8 

6.5590 

9.3594 

244 

3.18 

29  22  57.1 

90 

23  29  59.94 

29  58.§6 

4  21  42.7 

21  49J5 

8.5580 

9.3585 

246 

3.21 

30  22  54.0 

91 

23  30  51.93 

30  60.87 

4  16  14.3 

16  20.9 

8.5570 

9.3576 

2.48 

3.24 

31  22  50.9 

92 

23  31  43.79 

31  42.7« 

4  10  46.6 

10  53.0 

8.5559 

9.3567 

2.50 

337 

Apr.  1  22  47.9 

93 

23  32  35.51 

32  34.52 

4    5  19.& 

5  25.8 

8.5548 

9.3557 

232 

3.29 

2  22  44.8 

94 

23  33  27.10 

33  26J5 

8  59  53.4 

59  594 

6.5537 

9.3547 

234 

332 

3  22  41.8 

95 

23  34  18.55 

34  17.64 

3  54  28.0 

54  83.8 

8.5525 

9.3536 

235 

334 

4  22  38.7 

96 

23  35     9.86 

35     8.98 

3  49    3.5 

49     9.1 

6.5513 

9.3524 

257 

336 

5  22  35.6 

97 

23  36     1.02 

36     0.17 

3  43  39.9 

43  45.3 

6.5500 

9.3511 

238 

338 

6  22  32.5 

98 

23  36  52.02 

36  51.20 

3  38  17.2 

38  224 

8.5486 

9.3498 

2.59 

339 

7  22  29.4 

99 

23  37  42.86 

37  42X)7 

3  32  55.5 

33    0.5 

8.5471 

9.3484 

2.60 

3.40 

8  22  26.3 

100 

23  38  33.53 

38  32.78 

3  27  34.9 

27  39.7 

8.5456 

93469 

2.61 

341 

9  22  23.2 

101 

23  39  24.04 

39  23.32 

3  22  154 

22  19.9 

6.5441 

93454 

2.62 

342 

10  22  20.1 

102 

23  40  14.37 

40  13.68 

3  16  57.0 

17     1.3 

8.5426 

93438 

2.63 

3.43 

11  22  17.0 

103 

23  41     4.53 

41     3.87 

3  11  39.7 

il  43.8 

8.5411 

93423 

2.64 

345 

12  22  13.9 

104 

23  41  54.50 

41  53.87 

3     6  23.6 

6  27.5 

8.5395 

93407 

2.65 

346 

13  22  10.8 

105 

23  42  44.28 

42  43.69 

3^1     8.7 

1  124 

8.5379 

9.3390 

2.66 

347 

14  22     7.7 

106 

23  43  33.88 

43  33.31 

2  55  55X) 

55  58.5 

8.5363 

93373 

2.66 

348 

15  22     4.6 

107 

23  44  23.28 

44  22.74 

2  50  42.6 

50  45.8 

8.5346 

93355 

2.67 

349 

16  22     1.5 

108 

23  45  12.49 

45  11.98 

2  45  314 

45  34.5 

8.5328 

9.3336 

2.68 

3.50 

17  21  58.4 

109 

23  46     1.50 

46     1j02 

2  40  21.6 

40  24.5 

8.5310 

93317 

2.69 

331 

18  21  55.2 

110 

23  46  50.30 

46  49j85 

2  35  13.1 

35  15.9 

8.5292 

93298 

2.70 

3.52 

19  21  52.1 

HI 

23  47  38.90 

47  3847 

2  30     6.0 

30     8.7 

8.5273 

93278 

2.71 

3.53 

20  21  49.0 

112 

23  48  27.28 

48  26.88 

2  25     04 

25     2.9 

8.5254 

93257 

2.72 

3.54 

21  21  4.5.9 

113 

23  49  15.45 

49  15X)a 

2  19  56.2 

19  58.5 

8.5234 

93236 

2.73 

335 

22  21  42.7 

114 

23  50     3.39 

50     3j06 

2  14  53.5 

14  55.6 

8.5214 

93215 

2.73 

336 

23  21  39.6 

115 

23  50  51.11 

50  50.81 

2     9  52.3 

9  54.2. 

6.5193 

93193 

2.74 

338 

24  21  36.4 

116 

23  51  38.60 

51  38-33 

2    4  52J 

4  544 

8.5172 

93171 

2.75 

339 

25  21  33.3 

117 

23  52  25.86 

52  25j61' 

I  59  54.6 

59  56.2 

8.5150 

93U8 

2.76 

3.60 

26  21  30.1 

118 

23  53  12.88 

53  12^ 

1  54  58.2 

54  59.6 

6.5128 

93124 

2.77 

331 

27  21  27.0 

119 

23  53  59.66 

53  5945 

1  50    34 

50    4.7 

8.5105 

93099 

2.78 

3.63 

28  21  23.8 

120 

23  54  46.18 

54  46.00 

1  45  104 

45  11.5 

6.5082 

93073 

2.79 

3.64 

29  21  20.7 

121 

23  55  32.45 

55  32.30 

1  40  19.2 

40  20.1 

6.5058 

93046 

230 

335 

30  21   17.5 

122 

23  56  18.46 

56  18.34 

-  1  35  29.7 

35  30.5 

+8.5M3 

+9..3019 

-231 

-3.66 
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FOR   WASHINGTON   SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.        jj 

Blgfat^Soraikm. 

Apparent  DeoUnadon. 

in  &leieal  BUnatee. 

Log.  CoeOdeot  11 

Mean  Solar  Time 
of 

Side- 
raU 

1 

Meridian  Traiuit. 

Date. 

At 
Sidereal  Oh. 

At 

Txaiuit. 

At 
Sidereal  Oh. 

At 
Transit. 

InR.A. 

In  DM). 

InR.A. 

InSte. 

d.    h.   m. 

h.    m.    f. 

m.    f. 

o      1     n 

u 

May  1  21   14.4 

123 

23  57     4.21 

57     4.11 

-  1  30  42.0 

30  42.7 

+8.5008 

+9.2990 

-2.82 

-3.6C 

2  21   11.2 

124 

23  57  49.68 

57  49.61 

1  25  56.3 

25  56.8 

84982 

9.2960 

2.83 

3.67  , 

3  21     8.0 

125 

23  58  34.88 

58  34.83 

1  21  12.5 

21   12.8 

84955 

9.2930 

2.84 

3.68  ' 

4  21     4.8 

126 

23  59  19.79 

59  19.77 

1  16  30.7 

16  30.8 

84927 

9.2899 

2.85 

3.68 ; 

5  21     1.6 

127 

0     0     4.42 

0    4.42 

1  11  50.9 

11  50.8 

84898 

9.2868 

2.86 

3.69 

6  20  58.4 

128 

0    0  48.75 

0  48.78 

1     7  13.2 

7  12.9 

84869 

9.2836 

2.86 

8.70 

7  20  55.2 

129 

0     1  32.79 

1  32.84 

1     2  37.5 

2  37.1 

84839 

9.2803 

2.87 

3.70 

8  20  52.0 

130 

0    2  16.52 

2  16.59 

0  58    3.9 

58    34 

84808 

9.2770 

2.87 

8.71 

9  20  48.8 

131 

0     2  59.94 

3    0.03 

0  53  32.5 

53  31.9 

84777 

9.2736 

2.88 

3.72 

10  20  45.6 

132 

0    3  43.05 

3  43.16 

0  49    3.2 

49     2.5 

84745 

9.2701 

2.88 

9.72 

11   20  42.4 

133 

0    4  25.84 

4  25.97 

0  44  36.2 

44  35.3 

84713 

9.2664 

2.89 

9.73 

12  20  39.1 

134 

0    6     8.30 

5     8.45 

0  40  114 

40  104 

8.4680 

9.2627 

2.89 

9.74 

13  20  35.9 

135 

0    5  5044 

5  50.61 

0  35  48.9 

35  47.8 

84646 

9.2588 

2.90 

9.74 

14  20  32.7 

136 

0     6  32.25 

6  32.43 

0  31  28.8 

31  27.5 

84612 

9.2548 

8.91 

9.75 

15  20  29.5 

137 

0     7  13.72 

7  13.92 

0  27  11.0 

27     9.6 

84576 

9.2507 

2.91 

9.75 

16  20  26.2 

138 

0     7  54.85 

7  55.07 

0  22  65.6 

22  54.2 

84540 

9.2466 

2.92 

9.76 

17  20  23.0 

139 

0     8  35.63 

8  85.87 

0  18  42.7 

18  41.2 

84503 

9.2424 

2.93 

9.76 

18  20  19.7 

140 

0     9  16.07 

9  16.32 

0  14  32.2 

14  30.7 

8.4466 

9.2381 

2.93 

9.77 

19  20  16.4 

141 

0     9  56.15 

9  56.42 

0  10  24.2 

10  22.6 

8.4427 

9.2337 

2.94 

9.77 

20  20  13.1 

142 

0  10  85.87 

10  36.15 

0    6  18.7 

6  17.0 

8.4387 

9.2293 

2.94 

9.78 

21  20     9.9 

143 

0  11  15.22 

11  15.52 

-02  15.8 

2  13.9 

8.4346 

9.2247 

2.95 

9.79 

22  20     6.6 

144 

0  11  54.20 

11  54.52 

+  0     I  44.5 

1  46.5 

8.4305 

9.2201 

2.95 

9.80 

23  20     3J 

145 

0  12  32.81 

12  33.14 

0    5  42.2 

5  44.3 

84262 

9.2153 

2.96 

9.81 

24  20     0.0 

146 

0  13  UJ03 

13  11.38 

0     9  37.3 

9  39.5 

84218 

9.2104 

2,97 

9.82 

25  19  56.7 

147 

0  13  48.86 

13  49.23 

0  13  29.7 

13  31.9 

84173 

9.2053 

2.98 

9.89 

26  19  53.4 

148 

0  14  26.30 

14  26.68 

0  17  19.3 

17  21.6 

84127 

9.2001 

2.98 

9.84 

27  19  50.1 

149 

0  15     3.34 

15     3.73 

0  21     6.1 

21     8.5 

84080 

9.1947 

2.99 

9.84 

28  19  46.8 

150 

0  15  39.97 

15  40.37 

0  24  50.0 

24  52.5 

8.4031 

9.1891 

3.00 

9.85 

29  19  43.5 

151 

0  16  16.18 

16  16.60 

0  28  31.1 

28  33.6 

8.3981 

9.1833 

9i)l 

9.8« 

30  19  40.2 

152 

0  16  51.97 

16  52.40 

0  32     9.2 

32  11.8 

8.3930 

9.1774 

9X)1 

9.86 

31  19  36.8 

153 

0  17  27.33 

17  27.77 

0  35  44.3 

35  47J0 

8.3877 

9.1713 

9.02 

9.87 

Jane  1  19  33.4 

154 

0  18     2.26 

18     2.70 

0  39  164 

39  19.1 

8.3822 

9.1651 

3.03 

9,87 

2  19  30.1 

155 

0  18  36.74 

18  37.19 

0  42  454 

42  48.2 

8.3766 

9.1586 

303 

9.88 

3  19  26.7 

156 

0  19  10.77 

19  11.23 

0  46  11.3 

46  14.1 

8.3708 

9.1520 

8.04 

9.88 

4  19  23.3 

157 

0  19  44.35 

19  44.82 

0  49  34.1 

49  36.9 

8.3648 

9.1452 

3.04 

3.89  1 

5  19  19.9 

158 

0  20  17.47 

20  17.95 

0  52  53.7 

52  56.5 

8.3587 

9.1383 

34)5 

i^9 

6  19  16.5 

159 

0  20  50.13 

20  50.61 

0  56  10.1 

56  12.9 

8.3524 

9.1312 

3.06 

3.90 

7  19  13.1 

160 

0  21  22.32 

21  22.80 

0  59  23.2 

59  26.1 

8.3460 

9.1239 

3.06 

3.90 

8  19     9.7 

161 

0  21  54.03 

21  54.51 

1     2  33.0 

2  36.0 

8.3394 

9.1164 

3.07 

3.91 

9  19     6.3 

162 

0  22  25.25 

22  25.74 

1     6  39.6 

6  42.6 

8.3327 

9.1086 

8.07 

9,91 

10  19     2.9 

163 

0  22  55.99 

22  5648 

1     8  42.9 

8  45.8 

8.3257 

9.1006 

3.07 

9.91 

U  18  59.5 

164 

0  23  26.23 

23  26.73 

1  11  42.7 

11  45.6 

8.3186 

9.0923 

3.08 

9.92 

12  18  56.1 

165 

0  23  55.97 

23  56.47 

1  14  39.1 

14  42.0 

8J113 

9.0838 

3.08 

9.92 

13  18  52.6 

166 

0  24  25.21 

24  25.71 

1  17  32.0 

17  34.9 

8.3038 

9.0751 

3.09 

3.92 

14  18  49.2 

167 

0  24  53.94 

24  5443 

1  20  21.5 

20  24.3 

8.2961 

9.0661 

3.09 

9.93 

15  18  45.7 

168 

0  25  22.15 

25  22.64 

1  28     74 

23  10.2 

8.2881 

9.0569 

310 

9.99 

16  18  42.2 

169 

0  25  49.84 

25  50.33 

1  25  49.8 

25  52.6 

8.2799 

9.0474 

3.10 

3.94 

17  18  38.7 

170 

0  26  17.01 

26  17.50 

1  28  28.6 

28  314 

8.2715 

9.0376 

3.11 

9.94 

18  18  35.2 

171 

0  26  43.64 

26  44.13 

1  31     3.8 

31     6.6 

8.2628 

9.0275 

3.11 

9,95 

19  18  31.7 

172 

0  27     9.73 

27  10.22 

1  33  35.3 

33  38.1 

8.2538 

9.0170 

3.12 

9.95 

20  18  28.2 

173 

0  27  35.28 

27  35.77 

1  36    3.2 

36     5.9 

8.2445 

9.0062 

3.12 

9.96 

21   18  24.7 

174 

0  28    0.28 

28    0.76 

1  38  274 

38  30.1 

8.2348 

8.9949 

3.13 

9.96 

22  18  21.2 

175 

0  28  24.72 

28  2.M9 

1  40  47.9 

40  50.5 

8.2247 

8.9832 

9.13 

9.97 

23  18  17.7 

176 

0  28  48.59 

28  49M 

1  43    4.5 

43     7.1 

8.2143 

8.9710 

3.14 

9.97 

24  18  14.1 

177 

0  29  11.89 

29  12.36 

1  45  17.2 

45  19.8 

8.2036 

8.9584 

3.14 

9.98 

25  18  10.5 

178 

0  29  34.61 

29  S5J07 

I  47  26.1 

47  28.7 

8.1924 

8.9453 

9.15 

9.98 

26  18     7.0 

179 

0  29  56.74 

29  57.20 

1  49  Sl.l 

49  33.6 

8.1808 

8.9316 

9.16 

9.99 

27  18    3.4 

180 

0  30  18.28 

30  18.73 

1  61  32.1 

51  34.6 

8,1688 

8.9173 

9.16 

9.99  , 

28  17  59.8 

181 

0  30  39.22 

90  39.66 

1  53  29.1 

53  31.6 

8.1564 

8.9024 

9.16 

4.00  1 

29  17  56.2 

182 

0  30  59.55 

30  59.98 

1  55  22.0 

55  24.5 

8.1434 

8.8868 

3.17 

4M  ' 

30  17  52.6 

183 

0  31  19.27 

31  19.79 

1  57  10.9 

57  13.3 

8.1298 

8.8704 

9,17 

4,00 

31   17  49.0 

184 

0  31  38.38 

31  38.78 

+  1  58  55.7 

58  58i) 

+8.1157 

+8.8532 

-318 

-4U)I  ' 

Von. — Tbe  Tnnrili,  Id  Mu  4,  OMW  vpott  Iba 


Dij  fnoadlBt  ttM  MM  ftar  whkii  Ibi7  ■!•  fifw. 


JUPITER,    1856. 


353 


FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.         ] 

Bight^£c^aloii. 

An^arent  DeoUiuttion. 

Lew.  Coefficient  of  1 
in  Sidenal  MinutM. 

Log.  Ooettdent 
otn.           \ 

M«ui  Bolftr  TtnM 
of 

Side- 
real 

HaiidiaaTniiiU. 

Dkte. 

At 
SkleiwlOh. 

At 

Tniuit. 

At 

SidenalOh. 

At 

Tnnait. 

InR.A. 

In  Dm. 

InB.A. 

In  Deo. 

d     h    m. 

h.    m.    0. 

m.    f 

O        1       f< 

1     II 

July   1   17  49.0 

184 

0  31  38.38 

31  38.78 

+  1  58  55.7 

58  58.0 

+8.1157 

+8.8532 

-3.18 

-4X)I 

2  17  45.4 

185 

0  31  56.86 

31  57.25 

2    0  36.3 

0  38.5 

8.1010 

8.8353 

3.18 

4.01 

3  17  41.7 

186 

0  32  14.70 

32  15.09 

2     2  12.7 

2  14.8 

8.0855 

8.8164 

3.19 

4.01 

4  17  38.1 

187 

0  32  31.91 

32  32.29 

2     3  44.9 

3  46.9 

8.0693 

8.7964 

3.19 

4.01 

5  17  340^ 

188 

0  32  48.48 

32  48.8.') 

2     5  12.9 

5  14.8 

8.0523 

8.7754 

3.19 

4.01 

6  17  30.8 

189 

0  33     4.40 

33     4.76 

2     6  36.6 

6  38.4 

8.0347 

8.7532 

3.20 

4.01 

7  17  27.1 

190 

0  33  19.67 

33  20.02 

2     7  56.1 

7  57.8 

8.0161 

8.7299 

3.20 

4.01 

8  17  23.4 

191 

0  33  34.28 

33  34.63 

2     9  11.3 

9  12.8 

7.9965 

8.7052 

3.20 

4.01 

9  17  19.7 

192 

0  33  48.24 

33  48.57 

2  10  22.1 

10  23.6 

7.9760 

8.6785 

3.20 

4.01 

10  17  16.0 

193 

0  34     1.53 

34     1.85 

2  11  28.6 

11  30.0 

7.9542 

8.6498 

3.21 

4J02 

11  17  18.3 

194 

0  34  14.16 

34  14.46 

2  12  30.7 

12  32.1 

7.9313 

8.6195 

3.21 

4.02 

12  17     8.6 

195 

0  34  26.12 

34  26.40 

2  13  2SA 

13  29.8 

7.9068 

8.5866 

3J21 

4.02 

13  17    4.9 

196 

0  34  37.40 

34  37.66 

2  14  21.9 

14  23.1 

7.8808 

8.5509 

3.21 

4.02 

14  17     1.1 

197 

0  34  48.00 

34  48.24 

2  15  10.8 

15  12.0 

7.8528 

8.5116 

3.22 

4.03 

15  16  57.3 

198 

0  34  57.92 

34  58.14 

2  15  55U3 

15  56.4 

7.8228 

8.4686 

3.22 

4.03 

16  16  53.5 

199 

0  35     7.15 

35     7.36 

2  16  35.4 

16  36.4 

7.7903 

8.4203 

3.22 

4.03 

17  16  49.7 

200 

0  35  15.69 

35  15.89 

2  17  ll.l 

17  11.9 

7.7549 

8.3658 

3.22 

4.04 

18  16  45.9 

201 

0  35  23.54 

35  23.72 

2  17  42.3 

17  42.9 

7.7163 

8.3029 

3.23 

4.04 

19  16  42.1 

202 

0  35  30.69 

35  30.85 

2  18     9.0 

18     9.5 

7.6737 

8.2290 

3.23 

4.04 

20  16  38.3 

203 

0  35  37.13 

35  37.28 

2  16  31.1 

18  31.5 

7.6263 

8.1389 

3.23 

4.04 

21  16  34.5 

204 

0  35  42.87 

35  43.00 

2  18  48.7 

18  49.0 

7.5726 

8.0249 

3.24 

4.05 

22  16  30.6 

205 

0  35  47.90 

35  48.01 

2  19     1.7 

19     1.9 

7.5121 

7.8700 

3.24 

4X)5 

23  16  26.7 

206 

0  35  52.21 

35  52.31 

2  19  10.2 

19  10.3 

7.4394 

7.6270 

3.24 

4.05 

24  16  22.8 

207 

0  35  55.81 

35  55.89 

2  19  14.1 

19  14.0 

7.3516 

+7.0249 

3.24 

4.05 

25  16  18.9 

208 

0  35  58.68 

35  58.75 

2  19  13U5 

19  13.2 

7.2413 

-7.3260 

3.24 

4.05 

26  16  15.0 

209 

0  36    0.83 

36    0.88 

2  19     7.9 

19     7.8 

7.0927 

7.7239 

3.25 

4.05 

27  16  11.1 

210 

0  36     2.25 

36    2.29 

2  18  58.0 

18  57.7 

6.8639 

7.9289 

3.25 

4.05 

28  16     7.2 

211 

0  36     2.94 

36     2.97 

2  18  43.4 

18  43.0 

+6.3569 

8.0689 

3.25 

4.05 

29  16    3.3 

212 

0  36     2.91 

36     2.91 

2  18  24.2 

18  23.7 

-6.4410 

8.1746 

3J25 

4.05 

30  15  59.3 

213 

0  36    2.14 

36    2.12 

2  18     0.4 

17  59.7 

6.8918 

8.2595 

3.25 

4.05 

31  15  55.3 

214 

0  36    0.65 

36     0.61 

2  17  31.9 

17  31.1 

7.1082 

8.3302 

3.25 

4.05 

Aug.  1   15  51.4 

215 

0  35  58.43 

35  58.37 

2  16  58.8 

16  57.9 

7.2536 

8.3906 

3.25 

4.05 

2  15  47.4 

216 

0  35  55.48 

35  55.40 

2  16  21.1 

16  20.1 

7.3633 

8.4435 

3.25 

4.04 

3  15  43.4 

217 

0  35  51.80 

35  51.70 

2  15  38.8 

16  37.7 

7.4485 

8.4905 

3.24 

4.04 

4  15  39.4 

218 

0  35  47.40 

35  47.28 

2  14  51.9 

14  50.7 

7.5202 

8.5328 

3.24 

4.04 

5  15  35.4 

219 

0  35  42.27 

35  42.14 

2  14     0.5 

13  59St 

7.5816 

8.5714 

3.24 

4.04 

6  15  31.4 

220 

0  35  36,42 

35  36.27 

2  13     4.6 

13    3.1 

7.6350 

8.6068 

3.24 

4.03 

7  15  27.4 

221 

0  35  29.85 

35  29.68 

2  12     4.2 

12    2.6 

7.6824 

8.6391 

3.23 

4.03 

8  15  23.3 

222 

0  35  22.57 

35  22.38 

2  10  59.3 

10  57.6 

7.7248 

8.6687 

3.23 

4.03 

9  15  19.3 

223 

0  35  14.58 

35  14.37 

2     9  50.0 

9  48.2 

7.7632 

8.6960 

3.23 

4.03 

10  15  15.2 

224 

0  35     5.88 

35     5.65 

2    8  36.3 

8  34.4 

7.7983 

8.7216 

3.23 

4.02 

11   15  11.1 

225 

0  34  56.48 

34  56.23 

2     7  18.3 

7  16.3 

7.8306 

8.7455 

3.22 

4.02 

12  15     7.0 

226 

0  34  46.39 

34  46.12 

2    5  56.0 

5  53.9 

7.8606 

8.7682 

3.22 

4.02 

13  15     2.9 

227 

0  34  35.60 

34  35.32 

2    4  29.4 

4  27.3 

7.8885 

8.7897 

3.22 

4.01 

14  14  58.8 

228 

0  34  24.13 

34  23.84 

2     2  58.6 

2  56.4 

7.9145 

8.8099 

3.22 

4.01 

15  14  54.7 

229 

0  34  11.97 

34  11.67 

2     1  23.6 

1  21.3 

7.9388 

8.8290 

3.21 

4.01 

16  14  50.5 

230 

0  33  59.13 

33  58.82 

1  59  44.5 

59  42.1 

7.9616 

8.8471 

3.21 

4.00 

17  14  46.4 

231 

0  33  45.62 

33  45.30 

1  58     1.2 

57  58.8 

7.9831 

8.8641 

3.21 

4.00 

18  14  42.2 

232 

0  33  31.44 

33  31.11 

1  56  13.9 

56  11.4 

8.0033 

8.8804 

3.21 

3.99 

19  14  38.0 

233 

0  33  16.61 

33  16  26 

1  54  22.6 

54  20.0 

8.0224 

8.8958 

3.20 

3.99 

20  14  33.8 

234 

0  33     1.13 

33    0.77 

1  52  27.3 

52  24.7 

8.0405 

8.9105 

3.20 

3.98 

21  14  29.6 

235 

0  32  45.01 

32  44.63 

1  50  28.1 

50  25.5 

8  0577 

8.9247 

3.19 

3.98 

22  14  25.4 

236 

0  32  28.25 

32  27.86 

1  48  25.1 

48  22.4 

8.0741 

8.9383 

3.19 

3.97 

23  14  21.2 

237 

0  32  10.86 

32  10.46 

1  46  18.3 

46  15.5 

8.0897 

8.9514 

3.18 

3.96 

24  14  16.9 

238 

0  31  52.85 

31  52.44 

1  44     7.7 

44     4.9 

8.1045 

8.9637 

3.17 

3.95 

25  14  12.7 

239 

0  31  34.23 

31  33.82 

1  41  53.5 

41  50.6 

8.1183 

8.9754 

3.17 

3.94 

26  14     8.5 

240 

0  31  15.02 

31   14.60 

1  89  35.7 

39  32.7 

8.1316 

8.9864 

3.16 

3.93 

27  14    4.2 

241 

0  30  55.23 

30  54.79 

1  37  14.4 

37  11.4 

8.1443 

8.9967 

3.15 

3.92 

28  13  59.9 

242 

0  30  34.86 

30  34.42 

1  34  49.8 

34  46.7 

8.1564 

9.0067 

3.14 

3.91 

29  13  55.6 

243 

0  30  13.94 

30  13.50 

1  32  21.9 

32  18.7 

8.1679 

9.0163 

3.13 

3.90 

30  13  51.3 

244 

0  29  52.47 

29  52.02 

1  29  50.8 

29  47.5 

8.1789 

9.0255 

3.12 

3.88 

31   13  47.0 

245 

0  29  30.47 

29  30.01 

+  1  27  16.5 

27  13.2 

-8.1893 

-9.0342 

-3.10 

-3.86 

45 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  ] 

\fERIDIAN  TRANSIT.       j 

Mflui  SoUr  Time 
of 

Side- 

Appennt 
Bi^tAieeiuloa. 

Log.Coefflckntori 

MeiidiMiXniuU. 

Date. 

At 

SkleraalOh. 

At 

Traodt. 

At 
SidenelOh. 

At 

Traodt. 

InK.A. 

In  Dm. 

Jiin.JL 

.  ImSK. 

(L 

h.  m. 

h.    m.    t. 

m.    f. 

O       1       11 

1     It 

Septl 

13  42.7 

246 

0  29     7.95 

29     7.49 

+  1  24  39.2 

24  35.9 

-8.1990 

-9.0424 

-3.0« 

-3J4 

2 

13  38.4 

247 

0  28  44.93 

28  44.48 

1  21  59.0 

21  55.7 

8.2083 

9.0500 

3j07 

3J2 

3 

13  34.1 

248 

0  28  21.43 

28  20.98 

1  19  16.1 

19  12.8 

8.2170 

9.0573 

3j06 

3J0 

4 

13  29.8 

249 

0  27  57.46 

27  57.02 

1  16  30.5 

16  27.3 

8.2253 

9.0644 

3XH 

3.78 

5 

13  25.4 

250 

0  27  33.05 

27  32.60 

1  13  42.4 

13  39.2 

8.2331 

9.0705 

3.0S 

8.76 

6 

13  21.1 

251 

0  27     8.21 

27     7.75 

1  10  51.9 

10  48.7 

8.2404 

9.0764 

3.0G 

3.74  1 

7 

13  16.7 

252 

0  26  42.95 

26  42.48 

1     7  59.1 

7  55.9 

8.2474 

9.0820 

2.98 

8.72' 

1            8 

13  12.3 

253 

0  26  17.29 

26  16.82 

1     5    4.1 

5     1.0 

8.2540 

9.0872 

2.96 

3w70 

1            9 

13     7.9 

254 

0  25  51.25 

25  50.79 

1     2     7.1 

2    4.0 

8.2602 

9X>921 

2J94r 

SJSTl 

10 

13    3.6 

255 

0  25  24.86 

25  24.40 

0  59     8.2 

59     5.1 

8.2659 

9X)966 

2J92 

364: 

11 

12  59.2 

256 

0  24  58.13 

24  57.67 

0  56     7.5 

56    4.4 

8.2713 

9.1007 

2.90 

SJl 

13 

12  54.8 

257 

0  24  31.08 

24  30.62 

0  53     5.1 

53    2.0 

8.2763 

9.1045 

2.87 

3.58 

13  12  50.4 

258 

0  24    3.72 

24    3.26 

0  50     1.1 

49  58.0 

8.2810 

9.1080 

S.84 

3.55  1 

14  12  46.0 

259 

0  23  36.08 

23  35.62 

0  46  55.7 

46  52.6 

8.2853 

9.1113 

2.61 

3.51 

15 

12  41.6 

260 

0  23     8.17 

23     7.72 

0  43  49.0 

43  45.9 

8.2893 

9.1142 

2.78 

3.46 

16  12  37.2 

261 

0  22  40.01 

22  39.57 

0  40  41.2 

40  38.1 

8.2930 

9.1168 

2.76 

340 

17 

12  32.8 

262 

0  22  11.63 

22  11.19 

0  37  32.3 

37  29.3 

8.2963 

9.1190 

2.71 

334 

18 

12  28.4 

263 

0  21  43.05 

21  42.61 

0  34  22.5 

34  19.6 

8.2993 

9.1209 

2.66 

3.25 

19 

12  24.0 

264 

0  21   14.28 

21  13.84 

0  31  11.9 

31     9.1 

8.3019 

9.1225 

2.61 

3.13 

20 

12  19.6 

265 

0  to  45.34 

20  44.91 

0  28    0.7 

27  57.9 

8.3042 

9.1237 

2.56 

2S9' 

21 

12  15.2 

266 

0  20  16.25 

90  15.83 

0  24  49.0 

24  46.3 

8J062 

9.1246 

2.49 

-*83 

22 

12  10.8 

267 

0  19  47.04 

19  46.63 

0  21  37.0 

21  34.3 

8.3080 

9.1252 

2.39 

23 

12     6^ 

268 

0  19  17.73 

19  17.33 

0  18  24.8 

18  22.2 

8.3095 

9.1255 

2.25 

24 

12    2.0 

269 

0  18  48.34 

18  47.96 

0  15  12.6 

15  10.0 

8.3106 

9.1254 

2J07 

25 

11  57.6 

270 

0  18  18.90 

18  18.53 

0  12    a4 

11  57.9 

BMIS 

9.1250 

-1.86 

+2.78 

26 

11  53.2 

271 

0  17  49.43 

17  49.06 

0     8  48.5 

8  46.1 

8.3116 

9.1242 

2.96 

27 

11  48.8 

272 

0  17  19.94 

17  19.58 

0    5  37J0 

5  34.7 

8.3115 

9.1231 

312 

28 

11  44.4 

273 

0  16  50.47 

16  50.12 

•1.  0    2  26.1 

2  23.8 

8.3110 

9.1217 

3.25 

29  11  39.9 

274 

0  16  21.04 

16  20.70 

-00  44.1 

0  46.3 

8.3102 

9.1199 

+2.22 

335 

30 

11  35.5 

275 

0  15  51.67 

15  51.34 

0    S  53JS 

3  55.6 

8.3090 

9.U78 

2.34 

342 

Oct  1 

11  31.1 

276 

0  15  22.39 

15  22.07 

0     7     1.8 

7     8.8 

8.3076 

9.1154 

2.44 

348 

2 

11  26.7 

277 

0  14  53.22 

14  52.91 

0  10     8.9 

10  10.9 

8.3057 

9.1125 

2.52 

3.53  . 

3 

11  22.2 

278 

0  14  24.18 

14  23.88 

0  13  14.7 

13  16.6 

8.3085 

9.1092 

2.59 

357 

4 

11  17.8 

279 

0  13  55.30 

13  55.01 

0  16  19.0 

16  20.8 

6.3010 

9.1054 

2.65 

3.60 

5 

11  13.4 

280 

0  13  26.60 

13  26.32 

0  19  21.7 

19  23.4 

8.2981 

9.1012 

2.70 

363 

6 

11     9.0 

281 

0  12  58.09 

12  57.83 

0  22  22.6 

22  24.2 

8.2949 

9X)968 

2.74 

3.66 

7 

11     4.6 

282 

0  12  29.80 

12  29.56 

0  25  21.5 

25  23.1 

8.2914 

9.0919 

2.78 

3.69 

8 

11     0.2 

283 

0  12     1.75 

12     1.53 

0  28  18.4 

28  20.0 

8.2876 

9.0868 

2.81 

3.72! 

9 

10  55.8 

284 

0  11  33.97 

11  33.76 

0  31  13.1 

31   14.6 

8.2834 

9.0813 

2.84 

3.75 

10 

10  51.4 

285 

0  11     6.47 

11     6.27 

0  34    5.5 

34     6.9 

8.2789 

9.0755 

2.87 

3.77 

11 

10  47.0 

286 

0  10  39.27 

10  39.08 

0  36  55.6 

36  56.8 

8.2737 

9.0692 

2.89 

3.79' 

12 

10  42.6 

287 

0  10  12.40 

10  12.22 

0  39  43.1 

39  44.3 

8.2682 

9.0626 

2.92 

3.81 

13 

10  38.2 

288 

0    9  45.87 

9  45.70 

0  42  28.0 

42  29.1 

8.2624 

9X)555 

2.94 

3J3; 

14 

10  33.8 

289 

0    9  19.70 

9  19.54 

0  45  10.1 

45  11.1 

8.2562 

9J0479 

2^6 

385 

15 

10  29.5 

290 

0    8  53.91 

8  53.76 

0  47  49.3 

47  50.2 

8.2496 

9.0399 

2.98 

3.86 

16 

10  25.1 

291 

0    8  28.51 

8  28.38 

0  50  25.5 

50  26.4 

8.2426 

9.0814 

3.00 

3.88 

17 

10  20.7 

292 

0    8    3.53 

8    3.41 

0  52  58.6 

52  59.5 

8.2352 

9.0224 

8i>2 

3.90 

18 

10  16.4 

293 

0    7  38.98 

7  38.86 

0  55  28.5 

55  29.4 

8.2274 

9.0129 

3.04 

391 

19 

10  12.1 

294 

0     7  14.87 

7  14.75 

0  57  55.1 

57  55.9 

8.2192 

9.0028 

3J06 

3.92, 

20 

10     7.8 

295 

0    6  51.22 

6  51.11 

1     0  18.8 

0  19.0 

8.2106 

8.9920 

3J0S 

3.94 

21 

10    3.5 

296 

0    6  28.06 

6  27.96 

1     2  38.0 

2  38.6 

8.2014 

8.9808 

3.09 

3.95 

22 

9  59.2 

297 

0    6     5.40 

6    6.31 

1     4  54.1 

4  54.6 

ai917 

8.9691 

3.10 

336 

23 

9  54.9 

298 

0    5  43.26 

5  43.17 

1     7     6.4 

7     6.9 

8.1815 

8.9568 

3.11 

3.97 

24 

9  50.6 

299 

0    5  21.65 

6  21.57 

1     9  14.9 

9  15.4 

8.1707 

8.9438 

3.13 

398 

25 

9  46.3 

300 

0    5    0.59 

5    0.52 

1  11  19A 

11  19.9 

8.1593 

8.9300 

3.14 

339 

26 

9  42.0 

301 

0    4  40.09 

4  40.08 

I  13  19.9 

13  20.4 

8.1474 

8.0156 

8.15 

4.00 

27 

9  37.8 

302 

0    4  20.17 

4  20.11 

1  15  16.4 

15  16.8 

8.1346 

8.9002 

3.16 

4m 

28 

9  33.5 

303 

0    4     0.84 

4    0.79 

1  17     8.7 

17     9.0 

8.1211 

8.8834 

3.17 

AJ02 

29 

9  29.2 

304 

0    3  42J2 

3  42.07 

1  18  56.7 

18  57.0 

8.1068 

8.8659 

8.18 

4.03 

30 

9  25.0 

305 

0    3  24.02 

3  23.97 

1  20  40.4 

20  40.7 

8.0919 

8.8481 

3.19 

4M^ 

31 

9  20.8 

306 

0    3     6.55 

3     6.51 

1  22  19.7 

22  19.9 

8.0760 

8.8287 

3.20 

4M\ 

32 

9  16.6 

307 

0     2  49.73 

2  49.69 

-  1  23  54.5 

23  54.7 

-8.0591 

-8.8074 

+3JW 

44.05 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.         | 

HMD  Solar  Tfana 
of 

Side- 

Ml 

Btght'Soraakm. 

Apparaot  DeeUiiatkMi. 

Loff.CoefflciMitofl 
in  &knal  Mlnates. 

Log.  CoeBdent     1 
ofn. 

Meridiaa  Tnoilt 

Date. 

At 

mderealOi. 

At 
TnoBit. 

At 

auHMioh. 

At 
TniMit. 

InB.A. 

In  Dee. 

InB.A. 

In  Dee. 

d. 

h.   m. 

h.    m.    •. 

m.    f. 

O        1       H 

1       w 

Not.  1 

9  16.6 

307 

0     2  49.73 

2  49.69 

-  1  23  54.5 

23  54.7 

-8.0591 

-8.8074 

+3.20 

+4i)5 

2 

9  12.4 

308 

0    2  83.56 

2  33.53 

1  25  24.7 

25  24.9 

8.0413 

8.7851 

3.21 

4.05 

3 

9     8.2 

309 

0    2  18.06 

2  18.03 

1  26  50.3 

26  50.5 

8.0226 

8.7617 

3.21 

4.06 

4 

9     4.0 

310 

0    2    3.23 

2     3.20 

1  28  11.3 

28  11.4 

8.0027 

8.7371 

3.22 

4.06 

5 

8  59.8 

311 

0     1  49.08 

1  49.06 

1  29  27.6 

29  27.6 

7.9815 

8.7103 

3.22 

4.06 

6 

8  55.6 

312 

0     1  85.63 

1  35.61 

1  30  39.1 

30  89.1 

7.9590 

8.6816 

3.22 

4.06 

7 

8  51.5 

313 

0     1  22.87 

1  22.85 

1  31  45.9 

31  45.9 

7.9352 

a6505 

3.23 

4.06 

8 

8  47.4 

314 

0     1  10.82 

1  10.80 

1  32  47.9 

32  47.9 

7.9097 

8.6171 

3.23 

4.07 

9 

8  43.3 

315 

0    0  59.48 

0  59.46 

1  33  45.1 

83  45.1 

7.8826 

8.5802 

3.24 

4.07 

10 

8  39.2 

ai6 

0    0  48.85 

0  ASM 

1  34  37.5 

84  87.4 

7.8533 

8.5401 

3.24 

4.07 

11 

8  35.1 

317 

0    0  88.94 

0  88.94 

1  35  25.0 

85  24.9 

7.8218 

8.4954 

3.24 

4.07 

12 

8  31.0 

818 

0    0  29.75 

0  29.75 

1  36     7.6 

36     7.5 

7.7874 

8.4450 

3J25 

4.07 

13 

8  26.9 

819 

0    0  21.29 

0  21.29 

1  36  45.2 

36  45.2 

7.7496 

8.3878 

8.25 

4.07 

14 

8  223 

320 

0    e  13.57 

0  13.57 

1  37  17.9 

37  17.9 

7.7079 

8.3216 

3.25 

4.08 

15 

8  18.8 

821 

Q    0    6.59 

0    6.59 

1  37  45.7 

87  45.7 

7.6617 

8.2439 

3.25 

4.08 

16 

8  14.8 

822 

0    0    0.35 

0    0.35 

1  38     8.5 

88    8.5 

7.6097 

U1492 

3.26 

4.08 

17 

8  10.8 

828 

28  59  54.86 

59  54.86 

1  38  26.3 

88  26.3 

7.5505 

8.0278 

3.26 

4.08 

18 

8    6.8 

824 

28  59  50.12 

59  50.12 

1  38  39.2 

38  89.2 

7.4818 

7.8576 

3M 

4.08 

19 

8    2.8 

825 

23  59  46.13 

59  46.13 

1  38  47.1 

88  47.1 

7.4001 

7.5741 

8.26 

4J09 

20 

7  68.8 

826 

23  59  42.89 

59  42.89 

1  38  50.0 

38  50X) 

7.2988 

-6.4487 

8.26 

4.09 

21 

7  54.8 

327 

23  59  40.40 

59  40.40 

1  38  47.9 

38  47.9 

7.1649 

+7.5044 

3.26 

4.09 

22 

7  50.8 

328 

23  59  38.67 

59  38.67 

1  38  40.8 

38  40.8 

6.9704 

7.8239 

3.27 

4j09 

23 

7  46.9 

329 

23  59  37.70 

59  37.70 

1  38  28.7 

88  28.7 

-6.6088 

8.0060 

3.27 

4.09 

24 

7  43.0 

330 

23  59  87.49 

59  87.49 

1  38  11.6 

38  11.5 

+6.0847 

8.1345 

3.27 

4.09 

25 

7  39.1 

.331 

23  59  38.04 

59  38.04 

1  37  49.4 

87  49.3 

6.8125 

8.2335 

3.27 

4.09 

2« 

7  85.2 

T12 

23  59  89.36 

59  39.36 

1  37  22.2 

37  22.1 

7.0708 

8.3141 

8.27 

4.09 

27 

7  31.3 

;W3 

23  59  41.44 

59  41.44 

1  36  60JQ 

86  49.9 

7.2317 

8.8818 

8.27 

4.08 

28 

7  27.4 

334 

23  59  44.28 

59  44.28 

1  36  12.8 

36  12.8 

7.3489 

8.4403 

3.27 

4.08 

29 

7  23.6 

335 

23  59  47.88 

59  47.88 

1  35  30.6 

35  80.7 

7.4410 

8.4915 

3.27 

4.08 

30 

7  19.6 

836 

23  59  52.24 

59  52.24 

1  34  43.5 

34  43.6 

7.5170 

8.5372 

3.27 

4.08 

Dec.  1 

7  15.8 

837 

23  59  57.35 

59  57.36 

1  33  51.5 

33  61.5 

7.5814 

8.5781 

3.26 

4.07 

2 

7  12.0 

888 

0    0    3.22 

0    3.23 

1  32  54.5 

32  54.6 

7.6372 

8.6154 

8.26 

4.07 

3 

7     8.1 

839 

0    0    9.84 

0    9.85 

1  31  52.6 

31  52.8 

7.6868 

8.6496 

8.26 

4.07 

4 

7    4.3 

840 

0    0  17.20 

0  17.21 

1  30  45.9 

30  46.1 

7.7302 

a6812 

3.25 

4.07 

5 

7    0.5 

341 

0    0  25.31 

0  25.31 

1  29  34.4 

29  84.6 

7.7698 

a7104 

3.25 

4.06 

6 

6  56.7 

842 

0    0  84.16 

0  34.15 

1  28  18.2 

28  18.3 

7.8059 

a7375 

3.26 

4.06 

7 

6  52.9 

848 

0    0  43.74 

0  43.73 

1  26  57.2 

26  57.2 

7.8898 

8.7626 

3.24 

4.06 

8 

6  49.1 

844 

0    0  54i)4 

0  54.04 

1  25  31.5 

25  3\^ 

7.8699 

8.7862 

3.24 

4.05 

9 

6  45.4 

845 

0     1     5.07 

1     5.07 

1  24     1.1 

24     l.l 

7.8984 

8.8085 

3.24 

4.05 

10 

6  41.7 

346 

0     1  16.82 

1  16.82 

1  22  26.1 

22  26.1 

7.9248 

a8296 

3.23 

4.04 

11 

6  38.0 

847 

0     1  29.28 

1  29.28 

1  20  46.5 

20  46.5 

7.9493 

8.8495 

3.23 

4.04 

12 

6  34.3 

348 

0     1  42.45 

1  4245 

1  19     2.4 

19     2.3 

7.9723 

&8686 

3.23 

4.04 

13 

6  30.6 

849 

0     1  56.32 

1  56.82 

1  17  13.8 

17  13.6 

7.9942 

8.8865 

3.23 

4.08 

14 

6  26.9 

350 

0    2  10.89 

2  10.89 

1  15  20.7 

15  20.5 

8.0150 

8.9036 

3.22 

4J03 

15 

6  23.2 

851 

0    2  26.15 

2  26.15 

1  13  23.1 

13  23.0 

8.0346 

a9199 

3.22 

4.03 

16 

6  19.5 

852 

0    2  42.09 

2  42.10 

I  11  21.2 

11  21.0 

8.0634 

8.9355 

3.22 

4.02 

17 

6  15.9 

353 

0    2  58.72 

2  58.74 

1     9  14.9 

9  14.7 

8.0713 

8.9504 

3.21 

4.02 

18 

6  12.3 

354 

0    8  16.08 

3  16.06 

1     7     4.3 

7     4.0 

8.0884 

8.9647 

8.21 

4.02 

19 

6    8.6 

355 

0    3  34.02 

3  34  05 

1     4  49.4 

4  49.0 

8.1047 

8.9784 

3.21 

4.01 

20 

6    5.0 

856 

0    3  52.67 

3  52.71 

1     2  80.8 

2  29.8 

8.1202 

a9916 

3.20 

4.01 

21 

6     1.4 

857 

0    4  11.98 

4  12.08 

1     0    6.9 

0     6.4 

8.1350 

9.0043 

3.20 

4.00 

22 

9  57.8 

858 

0    4  31.95 

4  32.01 

0  57  39.3 

67  38.8 

8.1493 

9.0166 

8.20 

4.00 

23 

6  54.2 

859 

0    4  52.57 

4  52.64 

0  55     7.6 

55     7.0 

8.1629 

9X)284 

8.19 

8.99 

24 

5  50.6 

860 

0    5  13.84 

5  18.92 

0  52  31.8 

52  31.2 

8.1760 

9.0898 

8.19 

3.99 

25 

5  47.0 

861 

0    5  85.75 

5  85.84 

0  49  524) 

49  51.3 

8.1885 

9.0608 

8.19 

3.98 

26 

5  43.5 

362 

0    5  58.29 

5  58.39 

0  47     8.1 

47     7.4 

8.2006 

9.0614 

8.18 

3.98 

27 

5  39.9 

868 

0    6  21.46 

6  21.57 

0  44  20.2 

44  19.5 

8.2123 

9.0716 

3.18 

3.97 

28 

5  36.4 

864 

0    6  45.26 

6  45.38 

0  41  28.5 

41  27.7 

8.2236 

9.0815 

3.18 

3.97 

29 

5  32.9 

365 

0     7     9.68 

7     9.81 

0  88  32.9 

38  32.0 

8.2346 

9.0910 

3.17 

3.96 

80 

5  29.4 

866 

0    7  34.70 

7  84.85 

0  35  33.5 

36  32.5 

8.2453 

9.1001 

3.17 

3.96 

31 

9  25.9 

367 

0    8    0.38 

8    0.49 

0  32  30.3 

32  29  2 

8.2554 

9.1090 

3.17 

3.96 

82 

9  22.4 

368 

0    8  26.55 

8  26.72 

-  0  29  23.3 

29  22.2 

+8.2649 

+9.1179 

+8.16 

+3.95 

Non-'Ibe  Tnnaitf,  from  Nor.  17  to  Dee.  1,  ooear  upon  the  Slderaal  Daj  pieeeding  the  one  for  which  they  are  giTea. 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND    ] 

MERIDIAN  TRANSIT. 

Bight  Ajcwnaton. 

Lof.  Ooeffldentofl 

Log.Oniarlint 
oTlt. 

Bf0Ui  Solar  Time 
of 

Sid*. 

Meridian  Tnitfit. 

Date. 

At 

Sidereal  Oh. 

At 
Tnndt. 

At 

OdenalOh. 

At 

Tnoait. 

In  R.A. 

In  Dae. 

InRJl. 

In  Dae 

d. 

h.   m. 

h.    m.    a. 

m.    a. 

O       1          H 

1     If 

Jan.  1 

10  56.2 

1 

5  40  14.43 

40     9.66 

+22  11  16.1 

11  15.8 

-8.1469 

-  6.987 

+2.61 

+2J8 

2 

10  51.9 

2 

5  89  54.33 

39  49.61 

22  U  14.7 

11  UA 

8.1431 

6.954 

2.63 

2.44  , 

8  10  47.7 

3 

5  89  34.40 

39  29.73 

22  11  13.5 

11   13.2 

8.1391 

6.920 

2.66 

2.50  1 

4 

10  43.4 

4 

5  39  14.65 

39  10.03 

22  11  12.3 

11   12.1 

8.1347 

6.840 

2.68 

2.56 

5 

10  39.1 

5 

5  38  55.11 

38  50^ 

22  11  11.3 

11   11.1 

8.1290 

6.795 

2.70 

2.62 

6 

10  34.9 

6 

5  38  35.79 

38  31.28 

22  11  10.4 

11   10.2 

8.1251 

6.744 

2.72 

2.68 

7 

10  30.6 

7 

5  38  16.70 

38  12.25 

22  11     9.7 

11     9.5 

8.1199 

6.685 

2.74 

2.74 

8 

10  26.4 

8 

5  37  57.84 

37  5346 

22  11     9.0 

11     8.9 

8.1144 

6.581 

2.75 

2.79 

9  10  22.2 

9 

5  87  39.22 

37  34.90 

22  11     8.5 

11     8.4 

8.1088 

6443 

2.77 

2J3 

10  10  17.9 

10 

5  87  20.87 

37  16.60 

22  11     8.0 

11     8.0 

8.1018 

6.288 

2.78 

2.85 

11 

10  13.7 

11 

5  37    2.79 

86  58.60 

22  11     7.7 

11     7.7 

8.0952 

-  6.840 

2.80 

2.86 

12 

10    9.5 

12 

5  36  44.99 

36  40.87 

22  11     7.7 

11     7.7 

8.0884 

+  6.840 

2.82 

2.86 

13 

10    5.2 

13 

5  36  27.49 

36  23.43 

22  11     73 

11     7.9 

8.0811 

6.288 

2.84 

2.86 

14 

10     1.0 

14 

6  36  10.29 

36    6.30 

22  11     8j0 

11     8.1 

8.0736 

6443 

2.85 

2.86 

15 

9  56.8 

15 

5  35  53.39 

35  49.48 

22  11     8.4 

11     8.6 

9M57 

6.581 

2.87 

2.86 

16 

9  52.6 

16 

5  35  36.78 

35  32.96 

22  11     8.9 

11     9.1 

8.0576 

6.685 

2.89 

2.86 

17 

9  48.4 

17 

5  35  20.49 

85  16.76 

22  11     9.7 

11     9.9 

8X>488 

6.795 

2J0 

2.86 

18 

9  44.2 

18 

5  35    4.54 

35    0.90 

22  11  10.7 

11  11.0 

8.0397 

6.901 

2.91 

2.86 

19 

9  40.0 

19 

5  34  48.96 

34  4.5.40 

22  11  11.8 

11   12.2 

8.0299 

6.987 

2.92 

2.86 

20 

9  35.8 

20 

5  34  83.75 

34  30.27 

22  11   13.2 

11   13.6 

8.0197 

1XH5 

2.98 

2.86  ; 

21 

9  31.7 

21 

5  34  18.89 

34  15.50 

22  11  14.8 

11   15.2 

a0089 

7.101 

2.94 

2.86 

22 

9  27.5 

22 

5  34    4.38 

34     1.07 

22  11  16.7 

11   17.2 

7.9979 

7.152 

2.95 

2.86 

23 

9  23.3 

23 

5  33  50.22 

33  47.00 

22  11   18.8 

11   19.3 

7.9862 

7.202 

2.96 

2.86  . 

24 

9  19.2 

24 

5  33  36.46 

33  33.33 

22  11  21.1 

11   21.7 

7.9742 

7.245 

2.96 

2.86  : 

25 

9  15.0 

25 

5  33  23.09 

33  20.05 

22  11  23.8 

11  24.4 

7.9616 

7.288 

2.97 

2.86 

26 

9  10.9 

26 

5  33  10.11 

33     7.16 

22  11  26.7 

11  27.4 

7.9486 

7.332 

2.98 

2.86 

27 

9     6.7 

27 

5  32  57.52 

32  54.67 

22  11  29.9 

11  30.7 

7.9348 

7.372 

2.99 

2.86 

28 

9     2.6 

28 

5  32  45.32 

32  42.57 

22  11  33.4 

11  34.2 

7.9203 

7.407 

SJOO 

2.86 

29 

8  58.4 

29 

5  32  33..55 

32  30.89 

22  11  37.2 

11  38.1 

7.9049 

7.437 

3.00 

2.86 

SO 

8  54.3 

30 

5  32  22.20 

32  19.63 

22  11  41.3 

11  42.2 

7.8890 

7465 

3.01 

2.86 

81 

8  50.2 

81 

5  32  11.26 

32    8.80 

22  11  45.6 

11  46.6 

7.8729 

7.494 

sm 

%M 

Feb.  1 

8  46.1 

32 

5  82    0.75 

31  58.39 

22  11  50.2 

11  51.3 

7.8540 

7.522 

84)9 

2.86 

2 

8  42.0 

33 

5  81  50.67 

31  48.42 

22  11  .55.1 

11  56.3 

7.8352 

7.551 

3.03 

2.86  > 

8 

8  37.9 

34 

5  31  41.04 

31  38.89 

22  12    0.4 

12     1.6 

7.8154 

7.581 

SM 

2.86 

4 

8  33.8 

35 

5  81  31.86 

31  29.81 

22  12     6.0 

12     7.3 

7.7942 

7.611 

SX>4 

2.86 

5 

8  29.7 

86 

5  81  23.12 

31  21.16 

22  12  12.0 

12  13.4 

7.7713 

7.6S3 

Sj04 

2.86 

6 

8  25.7 

87 

5  31  14.83 

31  12.99 

22  12  18.3 

12  19.8 

7.7478 

7.655 

9JH 

SJ6 

7 

8  21.6 

38 

5  31     6.99 

31     5.26 

22  12  24.9 

12  26.5 

7.7218 

7.677 

SiM 

2.86  • 

8 

8  17.6 

39 

5  30  59.62 

30  57.99 

22  12  31.9 

12  33.5 

7.6947 

7.698 

3.05 

2.86' 

9 

8  13.5 

40 

5  30  52.72 

30  51.20 

22  12  39.2 

12  40.9 

7.6652 

7.718 

3.05 

2.86 

10 

8    9.5 

41 

5  30  46.29 

30  44.88 

22  12  46.9 

12  48.7 

7.6335 

7.738 

9M 

2.86 

U 

8     5.5 

42 

5  80  40.33 

80  39.03 

22  12  54.9 

12  56.8 

7.5993 

7.757 

8j05 

SJ7 

12 

8     1.4 

43 

§30  34.85 

30  33.66 

22  13    3.2 

13     5.2 

7.5614 

7.775 

SM 

2.88 

13 

7  57.4 

44 

5  30  29.85 

30  28.76 

22  13  11.8 

13  13.8 

7.5198 

7.792 

SiM 

2J0 

14 

7  53.4 

45 

5  30  25.32 

30  24.34 

22  13  20.9 

IS  23.0 

7.4739 

7.809 

34)7 

2.91 

15 

7  49.4 

46 

5  30  21.26 

30  20.39 

22  13  30.4 

13  32.6 

7.4225 

7.825 

3.07 

t.93 

16 

7  45.4 

47 

5  30  17.69 

30  16.93 

22  13  40.2 

13  42.5 

7.3641 

7.840 

84)7 

2.94 

17 

7  41.4 

48 

5  30  14.61 

30  13.96 

22  13  50.3 

13  52.7 

7.2968 

7.856 

3.07 

2.95 

18 

7  37.5 

49 

5  30  12.00 

30  11.47 

22  14    0.7 

14     3.2 

7.2170 

7.871 

3.07 

2.96 

19 

7  33.5 

50 

5  30    9.87 

30     9.45 

22  14  11.6 

14  14.1 

.     7.1169 

7.886 

S4)7 

1.97 

20 

7  29.5 

51 

5  30     8.23 

30     7.92 

22  14  22.8 

14  25.4 

6.9865 

7.898 

Si)7 

IM 

21 

7  25.6 

52 

5  30     7.08 

30    6.88 

22  14  34.4 

14  37.1 

6.8042 

7.910 

3.07 

2.98 

22 

7  21.7 

53 

5  30     6.41 

30    6JS2 

22  14  46.2 

14  49.0 

-6.4839 

7.922 

Si)7 

1.98 

23 

7  17.8 

54 

5  30    6.22 

30    6.24 

22  14  58.5 

15     1.3 

-1-5.5394 

7.934 

8.07 

2.98 

24 

7  13.9 

55 

5  30     6.51 

30     6.65 

22  15  11.0 

15  13.9 

6.5728 

7.946 

34)7 

1J8 

25 

7  10.0 

56 

5  30     7.29 

30     7.54 

22  15  23.9 

15  26.9 

6.8532 

7.958 

3,07 

tM 

26 

7    6.1 

57 

5  30     8.56 

30     8.92 

22  15  37.2 

15  40il 

7.0222 

7.969 

8.07 

tM 

27 

7     2.2 

58 

5  30  10.31 

SO  10.78 

22  15  50.7 

15  53.9 

7.1436 

7.980 

M7 

1.98 

28 

6  58.3 

59 

5  30  12.55 

30  13.13 

22  16    4.7 

16     7.9 

7.2383 

7.991 

84)8 

1.98 

29 

6  54.4 

60 

5  30  15.27 

30  15.96 

22  16     8.9 

16  22J 

7.3146 

8.000 

84)8 

US 

30 

6  50.6 

61 

5  30  18.47 

30  19.27 

22  16  33.5 

16  36.9 

7.3795 

8.011 

3.08 

1.98 

81 

6  46.7 

62 

5  80  22.16 

SO  23.07 

+22  16  48.4 

16  51.9 

+7.4359 

+  8.020 

+3.08 

+2.98 

SATURX,    1856. 
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FOR  WASHINGTON  SmEREAL  NOON 

AND 

MERIDIAN  TRANSIT.        || 

HMD  Solar  Him 
of 

Sid*. 

Lof.Ck»ffld«ntofl 
inffidoMlMinatM. 

Log.  OoeOdent 

ofn.         1 

MflridiuiTiBitflt. 

Date. 

At 

SIdemlOh. 

At 

Tmnait. 

At 

adowioh. 

At 

Tmnait. 

In  R.A. 

In  Dee. 

InKJL. 

In  Dm. 

<L 

h.  m. 

h.    m.    ■. 

m.    •. 

o     1       n 

1     h 

Mar.  1 

6  50.6 

.    61 

5  30  1847 

30  19.27 

+22  16  33.5 

16  36.9 

+7.3795 

+  8.011 

+3.08 

+2.98 

2 

6  46.7 

68 

5  30  22.16 

30  23.07 

22  16  484 

16  51.9 

7.4359 

8.020 

SJOS 

2.98 

3 

6  42.9 

63 

5  30  26.33 

30  27.35 

22  17    3.7 

17     7.3 

74858 

8.029 

3.08 

2.98 

4 

6  39.0 

64 

5  30  30.98 

30  32.11 

22  17  19.2 

17  22.8 

7.5306 

8.038 

3.07 

2.98 

6 

6  35.1 

65 

5  30  36.11 

30  37.35 

22  17  35.1 

17  38.8 

7.5712 

8.047 

3.07 

2.98 

6 

6  31.2 

66 

5  30  41.71 

30  43.06 

22  17  51.2 

17  55.0 

7.6083 

8.055 

3J07 

2.98 

7 

6  87.4 

67 

5  30  47.79 

30  49.25 

22  18     7.7 

18  11.6 

7.6425 

8.062 

3.06 

2.97 

8 

6  83.6 

68 

5  30  54.36 

30  55.93 

22  18  244 

18  28.3 

7.6742 

8.069 

3.06 

2.96 

9 

6  19.8 

69 

5  31     1.40 

31     3.08 

22  18  41.5 

18  45.5 

7.7037 

8.076 

3.05 

2.95 

10 

6  16.0 

70 

5  31     8.91 

31  10.71 

22  18.  58.8 

19     2.8 

7.7308 

6.083 

3.05 

2.94 

11 

6  18.8 

71 

5  31  16.90 

31   18.81 

22  19  16.3 

19  204 

7.7563 

8.089 

3.04 

2.93 

12 

6     8.4 

78 

5  31  25.36 

31  27.37 

22  19  34.2 

19  38.3 

7.7804 

6.095 

3.04 

2.92 

IS 

6    4.6 

73 

5  31  34.28 

31  36.39 

22  19  52.3 

19  56.5 

7.8028 

8.100 

3.03 

2.90 

14 

6    0.8 

74 

5  31  43.64 

31  45.86 

22  20  10.6 

20  14.8 

7.8240 

8.105 

3.03 

2.89 

15 

5  57.0 

75 

5  31  53.45 

31  55.79 

22  20  29.1 

20  334 

7.8443 

8.110 

3.02 

2.87 

16 

5  53.3 

76 

5  32    3.73 

32     6.18 

22  20  47.8 

20  52.1 

7.8633 

8.115 

3.02 

2.86 

17 

5  49.5 

77 

5  32  14.48 

32  17.01 

22  21     6.7 

21  11.1 

7.8814 

8.120 

3.02 

2.84 

18 

5  45.8 

78 

5  32  25.67 

32  28.29 

22  21  25.9 

21  30.3 

7.8988 

8.124 

3.02 

2.81 

19 

5  42.0 

79 

5  32  37.28 

32  40.02 

22  21  45.3 

21  49.8 

7.9151 

8.128 

3.01 

2.79 

80 

5  38.3 

80 

5  32  49.33 

32  52.18 

22  22    4.9 

22     94 

7.9310 

8.132 

SJOl 

2.76 

81 

5  34.6 

81 

5  33     1.82 

33    4.77 

22  22  24.6 

22  29.2 

7.9459 

8.136 

3.01 

2.74 

88 

5  30.9 

82 

5  33  14.74 

33  17.79 

22  22  44.5 

22  49.1 

7.9604 

8.140 

3.01 

2.71 

83 

5  27.2 

83 

5  33  28.09 
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321 

6  59  52.23 

59  49  52 

22     7     9.3 

7  14.0 

7.8256 

8.065 

8.02 

8.19 

16  15  13.5 

322 

6  59  42.37 

69  39.53 

22     7  26.2 

7  81.0 

7.8451 

8.083 

8.01 

8.18 

17  15     9.4 

323 

6  59  32.07 

69  29.11 

22     7  43.7 

7  48.8 

7.8633 

8.100 

3.01 

3.17 

18  15     5.3 

324 

6  59  21.34 

69  18.26 

22     8     1.9 

8     7.2 

7.8807 

8.114 

3.01 

3.16 

19  15     1.2 

325 

6  59  10.19 

59     6.99 

22     8  20.6 

8  26.1 

7.8969 

8.127 

SXK) 

8.14 

20  14  57.1 

326 

6  58  58.61 

58  55.29 

22     8  40.1 

8  45.8 

7.9127 

8.139 

2.99 

8.18 

21  14  52.9 

327 

6  58  46.62 

58  43.18 

22    9     0.2 

9     6.0 

7.9278 

8.161 

2.98 

3.12 

22  14  48.8 

328 

6  58  34.23 

58  30.67 

22     9  20.9 

9  26.8 

7.9426 

8.163 

2.97 

3.11 

23  14  44.7 

329 

6  58  21.44 

68  17.77 

22     9  42.1 

9  48.2 

7.9568 

8.173 

2.97 

8.09 

24  14  40.5 

330 

6  58     8.27 

58    4.48 

22  10    3.8 

10  10.0 

7.9695 

8.183 

2.96 

3.07 

25  14  36.3 

331 

6  57  54.70 

57  50.79 

22  10  26.0 

10  32.4 

7.9816 

8.193 

2.95 

3.06 

26  14  32.2 

332 

6  57  40.74 

57  36.72 

22  10  48.7 

10  65.2 

7.9932 

8.203 

2.94 

8.05 

27  14  28.0 

333 

6  57  26J38 

57  22.26 

22  11   12.0 

11  18.6 

8.0042 

8.213 

2.93 

8.03 

28  14  23.8 

334 

6  57  11.68 

57     7.46 

22  11  35.9 

11  42.7 

8.0148 

8.222 

2.91 

3.02 

29  14  19.7 

335 

6  56  56.64 

66  52.32 

22  12    0.1 

12     7.0 

8.0249 

8.230 

2.89 

8.00 

30  14  15.5 

336 

6  56  41.24 

56  36.82 

22  12  24.8 

12  31.9 

8.0345 

8.238 

2.88 

2.98 

Dec  1  14  U.3 

337 

6  56  25.48 

56  20.96 

22  12  50.1 

12  57.2 

8.0437 

8.246 

2.86 

2.97 

2  14     7.1 

338 

6  56     9.38 

56     4.76 

22  13  15.7 

13  22.9 

8.0531 

8.254 

2.85 

2.95 

3  14     2.9 

339 

6  55  52.98 

55  48.28 

22  13  41.7 

13  49.1 

8.0615 

8.261 

2.84 

2.94 

4  13  58.7 

340 

6  55  36.29 

65  31.50 

22  14    8.1 

14  15.6 

8.0694 

8.267 

2.82 

2.93 

5  13  54.5 

341 

6  55  19.26 

55  14.38 

22  14  34.9 

14  42.6 

8.0769 

8.273 

2.80 

2.91 

6  13  50.2 

342 

6  55     1.92 

64  66.96 

22  15     2.2 

16     9.9 

8.0840 

8.279 

2.79 

2.89 

7  13  46.0 

343 

6  54  44.28 

54  39.24 

22  15  29.8 

15  37.6 

8.0918 

8.284 

2.77 

2.87 

8  13  41.8 

344 

6  54  26.39 

64  21.28 

22  15  57.6 

16     5  6 

8.0981 

8.288 

2.76 

2.86 

9  13  37.5 

345 

6  54     8.23 

64     3.05 

22  16  25.8 

16  38.9 

8.1041 

8.292 

2.74 

2.83 

10  13  33.3 

346 

6  53  49.81 

53  44.56 

22  16  54.1 

17     2.2 

8.1098 

8.296 

2.78 

2.80 

11  13  29.1 

347 

6  53  31.15 

63  25.83 

22  17  22.7 

17  30.9 

8.1152 

8.300 

2.71 

2.76 

12  13  24.8 

348 

6  53  12.24 

53     6.87 

22  17  51.6 

17  59.8 

8.1210 

8J304 

2.69 

2.72 

13  13  20.6 

349 

6  52  53.09 

62  47.65 

22  18  20.7 

18  29.0 

8.1260 

8.307 

2.68 

2.68 

14  13  16.3 

350 

6  52  33.74 

62  28.24 

22  18  600 

18  58.4 

8.1307 

8.310 

2.66 

2.63 

15  13  12.1 

351 

6  52  14.18 

62     8.62 

22  19  19.6 

19  28.1 

8.1351 

8.313 

2.64 

2.68 

16  13     7.8 

3.^2 

6  51  54.44 

51  48.82 

22  19  49.5 

19  58.0 

8.1392 

8.316 

2.62 

2.52 

17  13     3.5 

3.13 

6  51  34.50 

61   28.82 

22  20  19.5 

20  28.0 

8.1436 

8.319 

2.60 

2.45 

18  12  59.3 

354 

6  51   14.38 

61     8.66 

22  20  49.6 

20  58.1 

8.1472 

8.321 

2.58 

+2.38 

19  12  55  0 

355 

6  50  54.10 

50  48.34 

22  21  19.8 

21  28.3 

8.1505 

8.322 

2.65 

20  12  50.7 

356 

6  50  33.67 

50  27.86 

22  21  60.1 

21  58.6 

8.1535 

8.324 

2.51 

21  12  46.5 

357 

6  50  13.08 

50     7.23 

22  22  20.4 

22  29.0 

8.1663 

8.325 

2.47 

22  12  42.2 

358 

6  49  52.37 

49  46.48 

22  22  60.8 

22  69.5 

8.1593 

8.326 

2.43 

23  12  37.9 

359 

6  49  31.56 

49  26.64 

22  23  21.3 

23  30.0 

8.1615 

8.326 

2.38 

24  12  33.6 

360 

6  49  10.65 

49     4.70 

22  23  61.8 

24    0.5 

8.1635 

8.326 

2.33 

25  12  29.3 

361 

6  48  49.63 

48  43.66 

22  24  22.3 

24  31.0 

8.1653 

8.326 

2.28 

26  12  2.5.1 

362 

6  48  28.52 

48  22.52 

22  24  52.7 

25     1.4 

8.1669 

8.325 

2.22 

27  12  20.8 

363 

6  48     7.35 

48     1.32 

22  25  23.1 

25  31.8 

8.1683 

8.325 

2.15 

28  12  16.5 

364 

6  47  46.13 

47  40.08 

22  25  53.7 

26     2.3 

8.1696 

8.325 

-2.08 

29  12  12.2 

365 

6  47  24.86 

47  18.80 

22  26  24.3 

26  32.9 

8.1706 

8.325 

30  12     7.9 

366 

6  47     3.56 

46  57.51 

22  26  54.9 

27    3.5 

8.1714 

8.324 

31   12    3.6 

867 

6  46  42.26 

46  36.21 

22  27  25.5 

27  34.2 

8.1721 

8.324 

32  11  59.3 

368 

6  46  20.96 

46  14.90 

+22  27  56.1 

28    6.0 

-8.1728 

+  8.323 

46 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND    ] 

MERIDIAN  TRANSIT. 

Right  A«Mn«km. 

Apparent  I>ecUnatkm. 

Lof.  Coefficient  of  1 
In  Sidereal  Minutes. 

Log.CoeOcfaBt 
of  a. 

HMD  Solar  Tim* 
of 

S1<U- 
raU 

Bteidkii  TiMialt. 

Date. 

At 

BklenalOh. 

At 
TniiBlt. 

At 

SidexealOh. 

At 

TXMMlt. 

IbR.A. 

In  Dee. 

InB.A. 

In  Dee. 

d     h    m. 

h.    m.    a. 

m.    i. 

O        1        H 

1        M 

Jan.  0    8  19.1 

0 

2  58  50.98 

58  50J7 

+16  38  34.8 

38  324 

-7.5344 

-  8.140 

+2.65 

44.16 

1     8  15.2 

1 

2  58  46.13 

58  45.54 

16  38  15.5 

38  13.3 

7.5180 

8.117 

2^6 

3.16 

2    8  11.2 

2 

2  58  41.47 

58  40.91 

16  37  57.1 

37  55.0 

7.5000 

8i)95 

2.66 

3.18 

S    8     7.2 

3 

2  58  37.01 

58  36.48 

16  37  39.6 

37  37.6 

7.4799 

8.073 

2M 

3.19 

4    8    S.2 

4 

2  58  32.75 

58  32.24 

16  37  23.0 

37  21.1 

74605 

8.050 

2.66 

3.20 

5     7  59.2 

5 

2  58  28.68 

58  28.19 

16  37     7.3 

37     5i) 

7.4403 

sm7 

2.66 

3.22 

6    7  55.3 

6 

2  58  24.80 

58  24.33 

16  36  52.5 

36  50.8 

7.4190 

SJ004 

2.66 

3.23 

7     7  51.3 

7 

2  58  21.11 

58  20.66 

16  36  38.4 

86  36.8 

7.3967 

7.978 

2.66 

3.24 

8    7  47 Jl 

8 

2  58  17.61 

58  17.19 

16  36  25.1 

36  23.6 

7.3732 

7.951 

2.67 

3.25 

9     7  43.3 

9 

2  58  14.30 

58  13.91 

16  36  12.6 

36  11.2 

7.3483 

7J23 

2X8 

3.26 

10    7  39.3 

10 

2  58  11.18 

58  10.82 

16  36    0.9 

35  59.6 

7.8204 

7J93 

2.68 

3.27 

11     7  35.3 

11 

2  58     8.26 

58     7.92 

16  35  50.0 

35  48.8 

7.2902 

7.859 

2.69 

3.28 

12     7  31.3 

12 

2  58     5.54 

58     5.23 

16  35  40.0 

35  38.9 

7.2570 

7.822 

2.70 

3.29 

13     7  27.4 

13 

2  58    3.04 

58     2.75 

16  35  30.8 

35  29.8 

7.2206 

7.780 

2.70 

3.30 

14     7  23.4 

14 

2  58    0.75 

58    0.48 

16  35  22.5 

35  21.6 

7.1808 

7.732 

2.70 

3.31 

15     7  19.4 

15 

2  57  58.66 

57  58.42 

16  35  15.1 

35  14.3 

7.1371 

7.679 

2.70 

3.32 

16    7  15.5 

16 

2  57  56.78 

57  56.56 

16  35     8.6 

85     7.9 

7.0908 

7.618 

2.70 

3.33 

17     7  11.5 

17 

2  57  55.10 

57  54.91 

16  35    3.0 

85     2.4 

7.0391 

7.548 

2.70 

3^ 

18    7     7.6 

18 

2  67  53.62 

57  53.46 

16  34  58.3 

34  57.8 

6.9771 

7.463 

2.70 

3^ 

19     7    3.6 

19 

2  57  52U55 

57  52.21 

16  34  54.5 

34  54.1 

6.9049 

7.359 

2.70 

3.33 

20    6  59.6 

20 

2  57  51.29 

57  51.17 

16  34  51.6 

34  51.3 

6.8181 

7.238 

2.70 

3.33 

21     6  55.7 

21 

2  57  50.44 

67  •60.35 

16  34  49.5 

34  49.4 

6.7096 

7.044 

2.70 

3.33 

22     6  51.8 

22 

2  57  49.80 

57  49.74 

16  34  48.3 

84  48.3 

6.5728 

6.685 

2.70 

333 

23     6  47.8 

23 

2  57  49.36 

57  49.33 

16  34  484) 

34  48.1 

6.3589 

-  6.141 

2.70 

3.33 

24     6  43.9 

24 

2  57  49.13 

57  49.12 

16  34  48.6 

34  48.8 

-5.9196 

4  6.881 

2.70 

3.33 

25     6  39.9 

25 

2  57  49.11 

67  49.12 

16  34  50.2 

34  50.5 

+5.7946 

7.M1 

2.70 

3^ 

26     6  36.0 

^ 

2  57  49.30 

57  49.34 

16  34  52.7 

34  53.1 

6.3175 

7.302 

2.70 

3.33 

27     6  32.1 

27 

2  57  49.70 

67  49.75 

16  34  56.1 

34  56.6 

6.5480 

7.420 

2.70 

3.33 

28    6  28.1 

28 

2  57  50.31 

57  50.40 

16  35     0.4 

35     \X> 

6.6977 

7.512 

2.70 

3^ 

29     6  24.2 

29 

2  57  61.13 

57  51.24 

16  35     5.6 

35     6.3 

6.8042 

7.588 

2J0 

3.33 

30    6  20.3 

30 

2  57  52.16 

57  52.30 

16  35  11.7 

35  12.5 

6.8973 

7Ab3 

2.70 

3.33 

31     6  16.4 

31 

2  57  53.41 

67  53.57 

16  35  18.7 

35  19.7 

6.9707 

7.709 

2.70 

3.33 

Feb.  1     6  12.5 

32 

2  57  64.87 

57  55.06 

16  35  26.6 

35  27.7 

7.0335 

7.759 

2.70 

3.S3 

2    6    8.6 

33 

2  67  56.54 

57  56.76 

16  35  35.3 

35  36.5 

7.0884 

7.804 

2.70 

3.33 

3     6    4.7 

34 

2  57  58.42 

57  58.66 

16  35  44.9 

35  46.2 

7.1371 

7.844 

2.70 

3.33 

4     6    0.8 

35 

2  58    0.51 

58    0.78 

16  35  55.4 

35  56.8 

7.1828 

7.881 

2.70 

3.33 

5     5  57.0 

36 

2  58     2.82 

58    3.11 

16  36     6.8 

36     8.3 

7J224 

7.913 

2.70 

3.33 

6    5  53.1 

37 

2  58     5.33 

58    5.65 

16  36  19.0 

36  20.6 

7.2570 

7.944 

2.70 

3.33 

7     5  49.2 

38 

2  58     8.04 

58    8.39 

16  36  32.1 

36  33.8 

7.2891 

7.974 

2.70 

3.33 

8     5  45.3 

39 

2  58  10.95 

58  11.32 

16  36  46.1 

36  47.9 

7.3190 

8.001 

2.70 

3.33 

9     6  41.4 

40 

2  58  14.06 

58  14.46 

16  37     0.9 

87     2.9 

7.3483 

a025 

2.70 

3.33  1 

10    5  37.5 

41 

2  58  17.38 

68  17.81 

16  37  16.6 

37  18.7 

7JI757 

8.047 

2.70 

3JI3 

11     5  33.7 

42 

2  58  20.91 

58  21.37 

16  37  33.1 

37  35.3 

7.4015 

8.070 

2.69 

3.32  1 

12    5  29.8 

43 

2  58  24.65 

58  25.13 

16  37  50.5 

37  52.8 

74259 

8.093 

2.69 

3.32  1 

13     5  26.0 

44 

2  58  28.60 

58  29.10 

16  38     8.8 

38  \IJ2 

7.4479 

8.114 

2j69 

3.31  1 

14     5  22.1 

45 

2  58  32.75 

58  33.27 

16  38  28.0 

38  30.5 

7.4688 

ai32 

2.68 

3.31 

15     5  18.2 

46 

2  58  37.10 

68  37.65 

16  38  48X) 

38  50.6 

7.4883 

ai50 

2.68 

3.30 

16     5  14.4 

47 

2  58  41.64 

58  42.23 

16  39     8.8 

39  11.5 

7.5069 

ai66 

2.68 

3J0 

17     5  10.5 

48 

2  58  46.38 

58  46.99 

16  39  30.4 

39  83.2 

7.5252 

ai82 

2.67 

3.29 

18    ft     6.7 

49 

2  58  51.32 

58  51.95 

16  39  52.8 

39  65.7 

7.5428 

8.199 

2.67 

3.29  1 

19     6     2.8 

50 

2  58  56.46 

58  57.11 

16  40  16.0 

40  19.0 

7.5589 

a215 

2.67 

SSB 

20    4  59.0 

51 

2  59     1.79 

59     2.47 

16  40  40.1 

40  43.2 

7.5747 

8.229 

2.66 

3.28 

21     4  55.2 

52 

2  59     7J2 

59     8.02 

16  41     5.0 

41     8.2 

7.5901 

8.243 

2.66 

3.27 

22    4  51.3 

53 

2  59  13.04 

59  13.76 

16  41  30.7 

41  34X) 

7.6046 

8.257 

246 

3.27  1 

23    4  47.5 

54 

2  59  18.95 

59  19.70 

16  41  57.2 

42     0.6 

7.6188 

8.270 

245 

3.26  j 

24     4  43.6 

55 

2  59  25.06 

59  25.83 

16  42  24.5 

42  28.0 

7.6328 

8.283 

2.65 

3J6 

25     4  39.8 

56 

2  59  31.36 

59  32.15 

16  42  52.6 

42  56.2 

7.6459 

8.295 

2.64 

3.25 

26    4  36.0 

57 

2  59  37.84 

59  38.65 

16  43  21.5 

43  25.2 

7.6580 

8-106 

2.64 

S.25  ' 

27     4  32.1 

58 

9  59  44..%0 

59  45.34 

16  43  51.1 

43  54.9 

7.6701 

8.316 

2.63 

3.24 

28    4  28.3 

59 

2  59  51.34 

59  52.21 

16  44  21.4 

44  25.3 

7.6818 

8.326 

2.62 

3.24 

29    4  24.5 

60 

2  59  56JS7 

59  59.26 

16  44  52.4 

44  56.4 

7.6929 

8.336 

2.62 

3.23- 

30    4  90.7 

61 

3    0    5.58 

0     6.49 

+  16  45  24.1 

45  28.2 

47.7037 

+  8.346 

42.61 

+3.23 
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FOR  WASHINGTON  STOEREAL  NOON  AND  MERIDIAN  TRANSIT. 


Mean  Solar  TtnM 

of 
Muidiaa  Tkanait. 


d. 

Mar.  1 

2 

3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
U 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 
28 
29 
30 

31 

2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

80 
31 


Apr. 


h 

4  20.7 

4  16.9 

4  13.1 

4  9.3 

4  5.5 

4  1.7 

3  57.9 

3  54.1 

3  50.3 

3  46.5 

3  42,7 

3  38.9 

3  35.2 

3  31.4 

3  27.6 

3  23.9 

3  20.1 

3  16.4 

3  12.6 

3  8.8 

3  5.0 

3  13 

2  57.5 

2  5a8 

2  50.0 

2  46.3 

2  42.6 

2  38.8 

2  35.1 

2  31.3 

2  27.6 

2  23.9 

2  20.1 

2  16.4 

2  12.6 

2  8.9 

2  5.2 

2  1.4 

1  57.7 

1  54.0 

1  50.3 

1  46.6 

1  42.8 

1  39.1 

1  35.4 

1  31.7 

1  2ao 

1  24.2 

1  20.5 

1  16.8 

1  13.1 

1  9.4 

1  5.7 

1  2.0 

0  58.3 

0  54.6 

0  50.9 

0  47.2 

0  43.5 

0  39.8 

0  36.1 

0  32.4 


Si(i»- 

raU 


61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 

101 
102 
103 
104 
105 

106 
107 
108 
109 
110 

111 
112 
113 
114 
115 

116 
117 
118 
119 
120 

121 
122 


Apparent 
Bighfe/ 


At 

SldemlOh. 


h. 
3 
3 
3 
3 
8 


m.  s. 
0  5.58 
0  12.97 
0  20.53 
0  28.26 
0  36.17 


3  0  44.25 

3  0  52.50 

3  1     0.91 

3  1     9.48 

3  1  18.22 


1  27.12 
1  36.17 
1  45.38 

1  54.75 

2  4.27 

2  13.95 
2  23.77 
2  33.73 
2  43.83 
2  54.07 


3  3  4.44 

3  3  14.96 

3  3  25.62 

3  3  36.41 

3  8  47.34 


58.40 
9.57 
20.86 
32.27 
43.79 
55.43 
7.18 
19.04 
31.01 
43.10 


3 
3 
8 
3 
3 

3 
,3 
3 
3 
3 

8 
8 
3 
3 
3 

3 
3 
8 
3 
3 

3  8  2.17 

3  8  15.30 

3  8  28.50 

3  8  41.77 

3  8  55.11 

3  9  8.52 
3  9  21.98 
3  9  35.49 
3  9  49.05 
3  10    2.65 

3  10  16.30 
3  10  30.00 
8  10  43.75 
3  10  57.53 
3  11  11.35 

3  11  25.21 
3  11  39.10 


3 

4 
4 
4 
4 

4 
5 
5 
5 
5 

5  55.30 

6  7.59 
6  19.97 
6  32.45 
6  45.02 

6  57.68 

7  10.42 
7  23.24 
7  36.14 
7  49.12 


At 

Transit. 


m.  s. 
0  6.49 
0  13.90 
0  21.48 
0  29.24 
0  37.17 


45.27 
53.54 
1.97 
10.57 
19.33 

28.25 
1  37.32 
1  46.55 

1  55.94 

2  5.48 


15.18 
25.02 
35.00 
45.12 
55.38 

5.77 
16.30 
3  26.98 
3  37.79 
3  48.74 

3  69.82 

4  11.01 
4  22.31 
4  33.73 
4  45.27 

4  56.93 

5  8.70 
5  20.57 
5  32.56 
5  44.67 

5  56.88 

6  9.18 
6  21.58 
6  34.07 
6  46.66 

6  59.33 

7  12.08 
7  24.92 
7  37.83 

7  50.82 

8  3.88 
8  17.02 
8  30.23 
8  43.51 

8  56.86 

9  10.28 
9  23.75 
9  87.27 
9  50.84 

10    4.45 

10  18.11 
10  31.82 
10  45.57 

10  59.36 

11  13.19 

11  27.05 
11  40.95 


Apparent  DeoUaatioii. 


At 
BidoMlOh. 


+16  45  24.1 
16  45  56.6 
16  46  29.8 
16  47  3.7 
16  47  38.3 

16  48  13.7 
16  48  49.7 
16  49  26.4 
16  50  3.7 
16  50  41.6 

16  51  20.1 
16  51  59.3 
16  52  39.1 
16  53  19.5 
11  54  0.5 

16  54  42.1 

16  55  24.3 

16  56  7.0 

16  56  50.2 

16  57  33.9 

16  58  18.1 
16  59  2.9 

16  59  48.2 

17  0  34.0 
17  1  20.3 

17  2  7.1 

17  2  54.3 

17  3  42.0 

17  4  30.1 

17  5  18.6 


17 
17 
17 
17 
17 


6  7.5 

6  56.8 

7  46.5 

8  36.6 

9  27.1 


17  10  17.9 

17  11  9.0 

17  12  0.4 

17  12  52.2 

17  13  44.3 

17  14  36.7 

17  15  29.4 

17  16  22.3 

17  17  15.4 

17  18  8.7 

17  19  2.2 

17  19  56.0 

17  20  50.0 

17  21  44.2 

17  22  38.6 

17  28  33.1 

17  24  27.7 

17  25  22.5 

17  26  17.5 

17  27  12.6 

17  28  7.9 

17  29  3.3 

17  29  58.7 
17  30  54.2 

17  31  49.8 

17  32  45.5 

■^.17  33  41.2 


At 

Transit. 


45  28.2 

46  0.7 

46  34.0 

47  8.0 

47  42.7 

48  18.2 

48  54.3 

49  31.0 

50  8.4 

50  46.4 

51  25.0 

52  4.2 

52  44.1 

53  24.6 

54  5.7 

54  47.4 

55  29.6 

56  12.4 

56  55.7 

57  89.5 

58  23.8 

59  8.6 
69  53.9 

0  39.8 

1  26.2 

2  13.0 

3  0.3 

3  48.0 

4  36.2 
>  5  24.8 

6  13.8 

7  3.2 

7  52.9 

8  43.0 

9  33.5 

10  24.4 

11  15.6 

12  7.1 

12  58.9 

13  51.0 

14  43.5 

15  36.3 

16  29.3 

17  22.4 

18  15.7 

19  9.2 

20  3.0 

20  57.1 

21  51.4 

22  45.8 

23  40.3 

24  35.0 

25  29.8 

26  24.8 

27  19.9 

28  15.2 

29  10.6 

30  6.1 

31  1.6 
81  57.2 

32  52.9 

33  48.6 


Log.  Ooefflcient  of  I 
in  Sdml  MintttM. 


InR.A. 


+7.7037 
7.7137 
7.7235 
7.7333 
7.7429 

7.7521 
7.7610 
7.7696 
7.7779 
7.7859 

7.7934 
7.8009 
7.8084 
7.8157 
7.8227 

7.8294 
7.8356 
7.8418 
7.8478 
7.8537 

7.8595 
7.8653 
7.8710 
7.8763 
7.8814 

7.8861 
7.8907 
7.8953 
7.8998 
7.9041 

7.9082 
7.9123 
7.9165 
7.9206 
7.9246 

7.9282 
7.9316 
7.9348 
7.9380 
7.9411 

7.9442 
7.9469 
7.9496 
7.9523 
7.9549 

7.9573 
7.9597 
7.9620 
7.9643 
7.9665 

7.9685 
7.9701 
7.9717 
7.9733 
7.9749 

7.9765 
7.9779 
7.9791 
7.9803 
7.9815 

7.9825 
+7.9836 


In  Dee. 


+  8.346 
8.356 
8.365 
8.374 
8.384 

8.393 
8.401 
8.408 
8.415 
8.422 

8.430 
8.437 
8.443 
a450 
8.456 

8.462 
8.467 
8.473 
8.478 
8.483 

8.488 
8.493 
8.498 
8.503 
8.508 

8.512 
8.517 
8.520 
8.524 
8.528 

8.531 
8.535 
8.538 
8.542 
8.545 

8.547 
8.550 
8.553 
8.555 
8.558 

8.561 
8.563 
8.564 
8.566 
8.568 

8.569 
8.572 
8.573 
8.575 
8,576 

8.576 
8.578 
8.580 
8.580 
8.582 

8.584 
8.584 
8.584 
8.585 
8.586 

8.586 
+  8.586 


Log.  CoeOdfent 
off. 


InR.A. 


+2.61 
2.61 
2.6U 
2.59 
2.59 

2.58 
2.58 
2.57 
2.57 
2.56 

2.56 
2.55 
2.55 
2.54 
2J&4 

2.53 
2.53 
2.52 
2.51 
2.50 

2.49 
2.48 
2.48 
2.47 
2.47 

2.46 
2.45 
2.44 
2.44 
243 

2.42 
2.41 
240 
2.40 
2.39 

2.38 
2.37 
2.36 
2.35 
2.34 

2.33 
2.31 
2.29 
3J7 
2.25 

2.23 
2.20 
2.17 
2.14 
2.11 

2X)8 
2.06 
2.04 
2.02 
+2.00 


In  Dee. 


+3.23 
3.22 
3.21 
3.21 
3.20 

3.19 
3.18 
3.17 
3.17 
3.16 

3.15 
3.14 
3.13 
3.13 
3.12 

3.12 
3.11 
3.10 
3.10 
3.09 

3.08 
3.07 
3.06 
3.05 
3.04 

3.03 
3.02 
3.01 
3.00 
2.99 

2.98 
2.97 
2.96 
2.94 
2.93 

2.92 
2.91 
2.90 
2.88 
2.87 

2.86 
2.84 
2.82 
2.81 
2.79 

2.77 
2.75 
2.73 
2.72 
2.70 

2.68 
+2.66 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND    ] 

WERIDIAN  TRANSIT.         || 

Mmq  Solar  Time 
of 

xml 

Appuwt 

Apptnot  DecUiMtioa. 

Los.  GoeOelMU    1 

MoridluiTnuiiit. 

Date. 

At 

Sidereal  Oh. 

h.    m.    >. 

At 

Tianalt. 

At 

Sidereal  Oh. 

At 

Tianalt. 

InR-A. 

In  Dee. 

InR.A. 

In  Dee 

<L    h.   m. 

m.    >. 

O        1        II 

1     II 

May  1    0  32.4 

122 

3  41  39.10 

11  40.95 

+17  33  41.2 

33  48.6 

+7.9835 

+  8.586 

2     0  28.7 

123 

3  11  53.02 

11  54.87 

17  34  36.9 

34  444 

7.9844 

8.587 

3     0  25.0 

124 

3  12     6.96 

12     8.82 

17  35  32.7 

35  40.2 

7.9853 

8.587 

4     0  21.3 

125 

3  12  20.93 

12  22.80 

17  36  28  Ji 

36  36X) 

7.9862 

8.587 

5     0  17.6 

126 

3  12  34.93 

12  36.80 

17  37  24.3 

37  31.8 

7.9868 

8.587 

6     0  13.9 

127 

3  12  48.95 

12  50 J2 

17  38  20.1 

88  27.6 

7.9872 

8.587 

7     0  10.2 

128 

3  13     2.98 

13     4.86 

17  39  15.9 

39  234 

7.9875 

8.586 

8     0     6.5 

129 

3  13  17.02 

13  18.91 

17  40  11.6 

40  19.1 

7.9878 

8.586 

9     0     2.8 

130 

3  13  31.07 

13  32.96 

17  41     7J3 

41   14.8 

7.9881 

8J^85 

9  23  59.1 

131 

3  13  45.13 

13  47.02 

17  42     2.9 

42  104 

7.9884 

8.585 

ID  23  55.4 

132 

3  13  59.20 

14     1.09 

17  42  58.5 

43     6.0 

7.9887 

8.585 

11  23  51.7 

133 

3  14  13.27 

14  15.17 

17  43  54.0 

44     1.5 

7.9887 

8.584 

12  23  48.0 

134 

3  14  27.34 

14  29.24 

17  44  494 

44  56.9 

7.9885 

8.588 

13  23  44.3 

135 

3  14  41.40 

14  43.30 

17  45  44.6 

45  52.1 

7.9884 

8.582 

14  23  40.6 

136 

3  14  55.46 

14  57.36 

17  46  39.7 

46  47.2 

7.9881 

8.581 

15  23  36.9 

137 

3  15     9.51 

15  11.41 

17  47  34.7 

47  42.2 

7.9878 

8380 

16  23  33.2 

138 

3  15  23.55 

15  25.45 

17  48  29.6 

48  37JO 

7.9875 

8.579 

17  23  29.5 

139 

3  15  37.57 

15  39.47 

17  49  24.3 

49  31.7 

7.9872 

8.578 

18  23  25.8 

140 

3  15  51.58 

15  5348 

17  50  18.9 

60  26.3 

7.9868 

8.577 

-2.66 

19  23  22.1 

141 

3  16    5.58 

16     748 

17  51  134 

51  20.8 

7.9862 

8.676 

2.68 

20  23  184 

142 

3  16  19.56 

16  21.46 

17  62     7.7 

52  15.1 

7.9858 

8.574 

2.69 

21  23  14.7 

143 

3  16  33.51 

16  3541 

17  53     1.8 

53     9.1 

7.9844 

8.572 

2.70 

22  23  11.0 

144 

3  16  47.43 

16  49.33 

17  58  55.7 

54    3J0 

7.9834 

8.571 

2.72  1 

23  23     7.3 

145 

3  17     1.32 

17     3.22 

17  54  494 

54  56.7 

7.9825 

8.569 

2.73 

24  23    3.6 

146 

8  17  15.18 

17  17.08 

17  55  42.9 

55  60J 

7.9816 

8.568 

t 

2.74 

25  22  59.9 

147 

3  17  29X)l 

17  30.90 

17  56  36.2 

56  4SJi 

7.9806 

8.666 

-2jOO 

2.76 

26  22  56.2 

148 

3  17  42.80 

17  44.68 

17  57  29.3 

57  36.6 

7.9793 

8.564 

2X)2 

2.76 

27  22  52.5 

149 

3  17  56.55 

17  58.43 

17  58  22J 

58  294 

7.9781 

8362 

2.04 

2.78 

28  22  48.8 

150 

3  18  10.26 

18  12.14 

17  59  14.8 

59  22.0 

7.9768 

8360 

2i)6 

2.79 

29  22  45.1 

151 

3  18  23.93 

18  25.80 

18    0     7.2 

0  144 

7.9752 

8.558 

2.08 

2.80 

30  22  4\A 

152 

3  18  37.55 

18  39.42 

18    0  59.3 

1     6.5 

7.9736 

8.566 

2.09 

2.81 

31  22  37.7 

153 

3  18  51.11 

18  52.98 

18     1  51.1 

1  58.2 

7.9717 

.      8.558 

2.11 

2.82 

Jane  1  22  34.0 

154 

3  19    4.61 

19     6.48 

18     2  42.6 

2  49.7 

7.9698 

8350 

2.12 

2.83 

2  22  30^ 

155 

3  19  18.05 

19  19.91 

18    8  33.8 

8  40.9 

7.9678 

8.648 

S.14 

2.84 

8  22  26.5 

156 

3  19  81.43 

19  83.28 

18    4  24.6 

4  31.7 

7.9659 

8.546 

2.16 

2.86 

4  22  22.8 

157 

3  19  44.75 

19  46.59 

18     5  15.1 

5  22.1 

7.9689 

8342 

2.17 

2J6 

5  22  19.1 

158 

8  19  58.01 

19  59.85 

18    6     5.3 

6  12.3 

7.9620 

8341 

2.18 

237 

6  22  15.4 

159 

3  20  11.23 

20  13.05 

18     6  55.3 

7     2.2 

7.9600 

8388 

2.20 

238 

7  22  11.7 

160 

3  20  24.37 

20  26.19 

18     7  45.0 

7  51.9 

7.9577 

8.586 

2.21 

239 

8  22     8.0 

161 

3  20  37.44 

20  39.25 

18     8  844 

8  41.3 

7.9553 

8382 

2.28 

2.90 

9  22    4.3 

162 

3  20  50.43 

20  52.23 

18     9  234 

9  30.3 

7.9527 

8328 

2.26 

2.91 

10  22    0.5 

163 

3  21     3.34 

21     5.13 

18  10  12.0 

10  18.8 

7.9498 

8324 

2.27 

2.92 

11  21  56.8 

164 

3  21  16.16 

21   17.95 

18  11     0.1 

U     6.9 

7.9469 

8321 

2.29 

2.92 

12  21  53.1 

165 

8  21  28.90 

21  80.68 

18  11  47.9 

11  64.6 

7.9442 

8318 

2.81 

2^3 

13  21  49.4 

166 

3  21  41.56 

21  43.38 

18  12  85.3 

12  42.0 

7.9415 

8316 

2.38 

2.94  1 

14  21  45.7 

167 

3  21  54.14 

21  55.90 

18  13  224 

18  29.0 

7.9384 

8311 

2.34 

2.95 

15  21  41.9 

168 

3  22     6.63 

22     8U)8 

18  14     9.1 

14  15.6 

7.9352 

8.607 

2.85 

2.96 

16  21  38.2 

169 

3  22  19.03 

22  90.76 

18  14  55.3 

15     1.8 

7.9320 

8308 

2.36 

2.96 

17  21  34.5 

170 

3  22  31.33 

22  88.05 

18  15  41.1 

15  47.5 

.  7.9285 

8.499 

2.37 

2J7 

18  21  30.8 

171 

8  22  43.54 

22  45.24 

18  16  26.5 

16  82.8 

7.9250 

8494 

2.38 

2.98 

19  21   27.0 

172 

8  22  55.64 

22  57.33 

18  17  114 

17  17.7 

7.9214 

8490 

289 

2.99 

20  21  23.3 

173 

3  23     7.64 

28     9J)2 

18  17  55.9 

18     2.1 

7.9178 

8.486 

240 

9M 

21 '21   19.5 

174 

3  23  19.54 

23  21.21 

18  18  39.9 

18  46.1 

7.9141 

8482 

240 

8.01 

22  21   15.8 

175 

3  23  31.34 

28  88.00 

18  19  23.5 

19  29.6 

7.9104 

8478 

241 

9M 

23  21   12.1 

176 

3  28  43.04 

28  44.68 

18  20    6.7 

20  12.7 

7.9064 

8473 

242 

SM 

24  21     8.1 

177 

8  23  54.63 

28  56.25 

18  20  494 

20  554 

7.9022 

8.467 

2.48 

8.04 

25  21     4.6 

178 

8  24     6.10 

24     7.71 

18  21  81.6 

21  37.6 

7.8977 

8462 

244 

8.05 

26  21     0.8 

179 

8  24  17.45 

24  19.04 

18  22  13.3 

22  19.2 

7.8931 

8.467 

244 

8.06 

27  20  57.1 

180 

3  24  28.67 

24  80.25 

18  22  54^ 

28    0.3 

7.8881 

8462 

246 

8.07 

28  20  53.3 

181 

3  24  89.77 

24  41.33 

18  28  85.2 

28  40.9 

7.8830 

8.446 

246 

ZM 

29  20  49.6 

182 

3  24  50.74 

24  52.29 

18  24  154 

24  21.0 

7.8782 

8441 

247 

Sj09 

SO  20  45.8 

183 

3  25     1.59 

25     3.13 

-KlS  24  56.1 

25     0.7 

4  7.8734 

+  8.436 

-247 

-8.10 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.         | 

Mean  Solar  Time 
of 

Slde- 
x«al 

Appanot 
Right  Aacenskm. 

ApiMrmt  Deelinatkm. 

Loe.Ooeffldentoft 
in&leraalMiniitee. 

Los.  CoeOdent    1 
ofH.            1 

MeridlanTnitflt. 

Date. 

At 

Sidereal  Ob. 

At 

Tnaalt 

At 

SkteiealOb. 

At 

Traniit. 

InB.A. 

In  Dee. 

InR.A. 

In  Dee. 

d.    h.   m. 

h.    m.    >. 

m.    >. 

O      1       u 

1     fi 

July  I  20  42.1 

184 

3  25  12.32 

25  13.84 

-t-18  25  34.3 

25  39.8 

-t-7.8686 

+  8.430 

-2.48 

-3.10 

2  20  38.3 

185 

3  25  22.93 

25  24.43 

18  26  12.9 

26  18.4 

7.8634 

8.424 

2.48 

3.11 

3  20  34.5 

186 

3  25  33.41 

25  34.89 

18  26  51.0 

26  56.4 

7.8578 

8.418 

2.49 

3.12 

4  20  30.8 

187 

3  25  43.75 

25  45.21 

18  27  28.5 

27  33.9 

7.8520 

8.412 

2.50 

3.12 

5  20  27.0 

188 

3  25  53.95 

25  55.39 

18  28     5.5 

28  10.8 

7.8461 

8.406 

2.51 

3.13 

6  20  23.3 

189 

3  26     4.01 

26     5.43 

18  28  42.0 

28  47.2 

7.8400 

8.400 

2.51 

3.13 

7  20  19.5 

190 

3  26  13.93 

26  15.34 

18  29  18.0 

29  23.1 

7.8338 

8.393 

2.52 

8.14 

8  20  15.7 

191 

3  26  23.71 

26  25.10 

18  29  53.4 

29  58.4 

7.8272 

8.385 

2.53 

3.15 

9  20  11.9 

192 

3  26  33.34 

26  34.71 

18  30  28.2 

30  33.2 

7.8204 

8.379 

2.54 

3.16 

10  20     8.2 

193 

3  26  42.82 

26  44.17 

18  31     2.5 

31     7.4 

7.8135 

8.372 

2.55 

3.16 

11  20    4.4 

194 

3  26  52.15 

26  53.48 

18  31  36.2 

31  41.0 

7.8065 

8.364 

2.55 

3.17 

12  20    0.6 

195 

3  27     1.33 

27     2.64 

18  32     9JI 

32  14.0 

7.7994 

8.356 

2.56 

3.17 

13  19  56.8 

196 

3  27  10.35 

27  11.64 

18  32  41.8 

32  46.4 

7.7919 

8.348 

2.57 

3.18 

14  19  53.0 

197 

3  27  19.21 

27  2048 

18  33  13.7 

33  18.2 

7.7844 

8.340 

2.58 

3.18 

15  19  49.3 

198 

3  27  27.92 

27  29.16 

18  33  45.0 

S3  49.5 

7.7769 

8.331 

2.59 

3.18 

16  19  45.5 

199 

3  27  36.48 

27  37.70 

18  34  15.7 

34  20.1 

7.7693 

8.323 

2.59 

3.19 

17  19  41.7 

200 

3  27  44.89 

27  46.09 

18  34  45.8 

34  50.1 

7.7610 

8.314 

2.60 

3.19 

18  19  37.9 

201 

3  27  53.14 

27  54.31 

18  35  15.3 

35  \9Ji 

7.7521 

8.304 

2.61 

3.20 

19  19  34.1 

202 

3  28     1.22 

28     2.36 

18  35  44.1 

35  48^ 

7.7429 

8.295 

2.62 

3.20 

20  19  30.3 

203 

3  28     9.12 

28  10.24 

18  36  12.a 

36  16.4 

7.7336 

8.286 

2.62 

3.20 

21  19  26.5 

204 

3  28  16.85 

28  17.95 

18  36  39.9 

36  43.9 

77237 

8.276 

2.63 

3.21 

22  19  22.7 

205 

3  28  24.40 

28  25.48 

18  37     6.9 

37  10.8 

7.7137 

8.265 

2.63 

3.21 

23  19  18.8 

206 

3  28  31.78 

28  32.84 

18  37  33.2 

37  37.0 

7.7037 

8.255 

2.64 

3.22 

24  19  15.0 

207 

3  28  39.00 

28  40.03 

18  37  58.9 

38     2.6 

7.6936 

8.243 

2.64 

3.22 

25  19  11.2 

208 

3  28  46.05 

28  47.05 

18  38  23.9 

38  27.5 

7.6830 

8.233 

2.65 

3.22 

26  19     7.4 

209 

3  28  52.92 

28  63.90 

18  38  48.3 

38  51.8 

7.6723 

8.220 

2.65 

3.22 

27  19    3.6 

210 

3  28  59.62 

29     0.58 

18  39  12.0 

39  15.4 

7.6608 

8.207 

2.66 

3.23 

28  18  59.8 

211 

3  29     6.15 

29     7.08 

18  39  35.0 

39  38.3 

7.6486 

8.194 

2.66 

3.23 

29  18  56.0 

212 

3  29  12.49 

29  13.40 

18  39  57.3 

40    0.5 

7.6359 

8.180 

2.66 

3.23 

30  18  52.1 

213 

3  29  18.64 

29  19.52 

18  40  18.9 

40  22.0 

7.6224 

8.166 

2.66 

3.23 

31  18  48.3 

214 

3  29  24.60 

29  25.45 

18  40  39.8 

40  42.8 

7.6083 

8.152 

2.66 

3.23 

Ang.  1  18  44.4 

215 

3  29  30.37 

29  31.19 

18  41     0.0 

41     2.9 

7.5940 

8.137 

2.66 

3.23 

2  18  40.6 

216 

3  29  35.96 

29  36.75 

18  41  19.5 

41  22-3 

7.5798 

8.121 

2.66 

3.23 

3  18  36.8 

217 

3  29  41.36 

29  42.13 

18  41  38.3 

41  41.0 

7.5655 

8.105 

2.66 

3.23 

4  18  32.9 

218 

3  29  46.58 

29  47^ 

18  41  56.4 

41  59.0 

7.5505 

8.088 

2.67 

3.23 

5  18  29.1 

219 

3  29  51.62 

29  52.34 

18  42  13.8 

42  16.3 

7.5348 

8.073 

2.67 

3.23 

6  18  25.3 

220 

8  29  56.47 

29  57.16 

18  42  30.6 

42  33.0 

7.5189 

8.055 

2.67 

3.23 

7  18  21.4 

221 

3  30     1.14 

30     1.80 

18  42  46.7 

42  49.0 

7.5003 

8.036 

2.68 

3.23 

8  18  17.5 

222 

3  30    5.61 

30    6.25 

18  43     2.1 

43     4.3 

7.4809 

8.016 

2.68 

3.23 

9  18  13.7 

223 

3  30    9.88 

30  10.49 

18  43  16.7 

43  18.8 

7.4595 

7.995 

2.68 

3.23 

10  18     9.8 

224 

3  30  13.94 

30  14.52 

18  43  30.6 

43  32.6 

7.4381 

7.974 

2.68 

3.23 

11  18     6.0 

225 

3  30  17.80 

30  18.35 

18  43  43.8 

43  45.7 

.     7.4156 

7.951 

2.68 

3.23 

12  18     2.1 

226 

3  30  21.46 

30  21.98 

18  43  56.3 

43  58.1 

7.3931 

7.926 

2.68 

3.23 

13  17  58.2 

227 

3  30  24.93 

30  25.42 

18  44     8.1 

44     9.8 

7.3680 

7.901 

2.69 

3.23 

14  17  54.4 

228 

3  30  28.20 

30  28.66 

18  44  19.2 

44  20.8 

7^401 

7.873 

2.69 

3.23 

15  17  50.5 

229 

3  30  31.26 

30  31.69 

18  44  29.6 

44  31.1 

7.3117 

7.844 

2.69 

3.23 

16  17  46.6 

230 

3  30  34.12 

30  34.52 

18  44  39.3 

44  40.7 

7.2797 

7.813 

2.69 

3.23 

17  17  42.7 

231 

3  30  36.77 

30  37.14 

18  44  48.3 

44  49.6 

7.2452 

7.777 

2.70 

3.23 

18  17  38.8 

232 

3  30  39.21 

30  39.55 

18  44  56.6 

44  57.7 

7.2086 

7.738 

2.70 

3.23 

19  17  34.9 

233 

3  30  41.45 

30  41.76 

18  45     4.1 

45     5.1 

7.1688 

7.697 

2.70 

3.23 

20  17  31.0 

234 

3  30  43.48 

30  43.76 

18  45  10.9 

45  11.8 

7.1260 

7.653 

2.70 

3.23 

21   17  27.1 

235 

3  30  45.31 

30  45.56 

18  45  17.0 

45  17.8 

7.0784 

7.603 

2.70 

3.23 

22  17  23.1 

236 

3  30  46.94 

30  47.16 

18  45  22.4 

45  23.1 

7.0222 

7.548 

2.70 

3.23 

23  17  19.2 

237 

3  30  48J36 

30  48.55 

18  45  27.1 

45  27.7 

6.9610 

7.484 

2.70 

3.23 

24  17  15.3 

238 

3  30  49.58 

30  49.74 

18  45  31.1 

45  31.6 

6.8896 

7.408 

2.70 

3.23 

25  17  11.4 

239 

3  30  50.60 

30  50.73 

18  45  34.4 

45  34.8 

6.7994 

7.317 

2.70 

3.23 

26  17     7.5 

240 

3  30  51.41 

30  51.51 

18  45  37.0 

45  37.3 

6.6917 

7.202 

2.70 

3.23 

27  17     3.6 

241 

3  30  52.02 

30  52.09 

18  45  38.9 

45  39.1 

6.5394 

7.016 

2.70 

3.23 

28  16  59.6 

242 

3  30  52.42 

30  52.46 

18  45  40.0 

45  40.1 

6.3028 

6.743 

2.70 

3.23 

29  16  55.7 

243 

3  30  52.61 

30  52.62 

18  45  40.4 

45  40.4 

+5.7435 

+  5.840 

2.70 

3.23 

30  16  51.7 

244 

3  30  52.59 

30  62.57 

18  45  40.0 

45  39.9 

-5.9196 

-  6.685 

2.70 

3.23 

31   16  47.8 

245 

3  30  52.37 

30  52.32 

+18  45  38.9 

45  38.7 

-6.3589 

-  6.986 

-2.70 

-8.23 

306 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  ] 

MERIDIAN  TRANSIT.         || 

BlghtAMkn. 

Loc.  Coefficient  oft 
in  &dml  Minates. 

Log.CniffinliBt   H 

MflMi  Solar  Tlma 
of 

Side, 
raal 

1 

MoridluTniialt. 

Dttte. 

At 

SidexmiOli. 

At 
Traniit 

At 

BktomlOh. 

At 

TlMMit 

InR.A. 

In  Dee. 

InR.A. 

In  Dm. 

d.    h.   m. 

h.    m.    >. 

m.    >. 

O        1       M 

1       II 

Sept  1   16  43.9 

246 

3  30  51.94 

30  51.86 

+18  45  37.1 

45  36.8 

-6.5728 

-  7.162 

-2.70 

-^M  ' 

S  16  39.9 

247 

3  30  51.30 

30  51.19 

18  45  34.6 

45  34.2 

6.7096 

7.287 

2.69 

3.23  , 

3  16  36.0 

248 

3  30  50.46 

30  50.32 

18  45  31.4 

45  30.9 

6.8135 

7.384 

2.69 

3.83  1 

4  16  32.0 

249 

3  30  49.42 

30  49.25 

18  45  87.5 

45  26.9 

6.9011 

7.463 

2.69 

3.23  ; 

5  16  28.1 

250 

3  30  48.17 

30  47.97 

18  45  23.9 

45  22.2 

6.9707 

7.530 

2.69 

3.23  i 

6  16  24.1 

251 

3  30  46.72 

30  46.49 

18  45  17.6 

45  16.8 

7.0307 

7.596 

2.68 

3.23 

7  16  20.1 

252 

3  30  45.07 

30  44.81 

18  45  11.5 

45  10.6 

7.0834 

7.646 

*    2.68 

3^ 

8  16  16.2 

253 

3  30  43.22 

30  42.93 

18  45     4.7 

45     3.7 

7.1327 

7.693 

2.68 

3.23 

9  16  12.2 

254 

8  30  41.16 

30  40.84 

18  44  57.8 

44  56.1 

7.1749 

7.738 

8.68 

3.23  I 

10  16     8.3 

255 

3  30  38.90 

30  38.55 

18  44  48.9 

44  47.7 

7.2133 

7.775 

2.68 

3.23 

11  16    4.3 

256 

3  30  36.44 

80  86.06 

18  44  39.9 

44  38.6 

7.2486 

7.807 

2.68 

3.23 

12  16    0.3 

257 

3  30  83.78 

30  33.39 

18  44  30J 

44  28.8 

7.2797 

7.836 

2.67 

3.28 

13  15  56.4 

258 

3  80  30.93 

30  30.50 

18  44  19.9 

44  18.4 

7.3087 

7.865 

2.67 

3.82 

14  15  52.4 

259 

3  80  27.89 

30  27.43 

18  44     8.9 

44     7.3 

7.3359 

7.893 

2.67 

3.21  1 

15  15  48.4 

260 

8  30  24.66 

30  84.17 

18  43  57.8 

43  55.5 

7.3628 

7.919 

246 

3.21 

16  15  44.4 

261 

3  30  21.23 

80  80.71 

18  43  44.8 

43  43.0 

7.3879 

7.944 

246 

3.20 

17  15  40.4 

262 

3  30  17.61 

SO  17.06 

18  43  31.7 

43  29.8 

7.4109 

7.967 

2.66 

3.20 

18  15  36.4 

263 

3  30  13.79 

30  13.22 

18  43  17.9 

43  15.9 

7.4326 

7J990 

2.65 

3.19 

19  15  32.4 

264 

3  30    9.78 

30    9.18 

18  43    3.4 

43     1.3 

7.4532 

smo 

2.65 

3.19  . 

20  15  28.4 

265 

3  30    &JiS 

30    4.95 

18  48  48.3 

42  46.1 

7.4729 

sxao 

2.65 

3.18! 

21  15  24.4 

266 

3  30     1.19 

80    0.53 

18  48  32.5 

42  30.2 

7.4917 

8.047 

2.64 

3.18  ; 

22  15  20.4 

267 

3  29  56.61 

29  55.93 

18  48  16.1 

42  13.7 

7.5096 

8.064 

2.64 

3.18 

23  15  16.4 

268 

3  29  51.84 

29  51.14 

18  41  59.0 

41   56.5 

7.5261 

8.081 

2.63 

3.17 

24  15  12.4 

269 

3  29  46.90 

29  46.17 

18  41  41.3 

41  38.7 

7.5420 

8.098 

2.62 

3.17 

25  15     8.4 

270 

3  29  41.78 

29  41.02 

18  41  22.9 

41  20.2 

7.5572 

8.114 

2.62 

3.16 

26  15    4.4 

271 

8  29  36.48 

29  35.69 

18  41     3.9 

41     1.1 

7.5720 

8.128 

2  61 

3.15 

27  15     0.4 

272 

9  29  31.00 

29  30.19 

18  40  44.2 

40  41.3 

7.5855 

8.141 

2.61 

3.14 

28  14  56.3 

273 

3  29  25.35 

29  24.52 

18  40  23.9 

40  20.9 

7.5986 

8.154 

2.60 

3.13  1 

29  14  52.3 

274 

3  29  19.53 

29  18.67 

18  40    3.0 

39  59.9 

7.6116 

8.166 

239 

3.13 

80  14  48.3 

275 

3  29  13.53 

29  12.65 

18  39  41.5 

39  38.3 

7.6243 

8.179 

2.59 

3.18 

Oct    1   14  44.2 

276 

3  29     7.36 

29     6.46 

18  39  19.4 

39  16.1 

7.6363 

8.190 

2.58 

3.18  1 

2  14  40.2 

277 

3  29     1.03 

29     0.11 

18  38  56.7 

38  53.3 

7.6473 

8.200 

237 

3.11  f 

3  14  36.1 

278 

3  28  54.54 

28  53.60 

18  38  33.4 

38  30.0 

7.6573 

8.210 

236 

3.10  , 

4  14  82.1 

279 

3  28  47.90 

28  46.93 

18  38     9.6 

38     6.1 

7.6671 

8.221 

236 

3.10 

5  U  28.1 

280 

3  28  41.11 

88  40.12 

18  37  45.2 

87  41.6 

7.6769 

8.232 

835 

3.09, 

6  14  24.0 

281 

3  28  34.17 

28  33.16 

18  37  20.2 

37  16.5 

7.6867 

8.243 

834 

3M 

7  14  20.0 

282 

3  28  27.07 

28  26XM 

18  36  54.6 

36  50.9 

7.6959 

8.252 

833 

3.07 

8  14  15.9 

283 

3  28  19.82 

28  18.76 

18  36  28.5 

36  24.7 

7.7049 

8.260 

832 

3.06 

9  14  11.9 

284 

8  28  12.42 

28  11.34 

18  36     1.9 

35  58.0 

7.7137 

8.268 

231 

3X)5 

10  14     7.8 

285 

3  28    4.87 

28    3.77 

18  35  34.8 

35  30.8 

7.7224 

8J176 

230 

3.04 

11   14    3.7 

286 

3  27  57.17 

27  56.05 

18  35     7.2 

35    3.1 

7.7308 

8.284 

249 

3.03 

12  13  59.7 

287 

3  27  49.33 

27  48.20 

18  34  39.1 

34  35.0 

7.7380 

8.292 

2.48 

3.02 

13  13  55.6 

288 

3  27  41.37 

27  40.22 

18  34  10.6 

34     6.4 

7.7445 

8.299 

248 

3.01 

14  18  51.6 

289 

3  27  33.30 

27  32.13 

18  33  41.6 

33  37.3 

7.7509 

8J07 

2.47 

3.00 

15  13  47.5 

290 

3  27  25.11 

27  83.92 

18  33  12.1 

33     7.8 

7.7573 

8.314 

2.47 

299 

16  13  43.4 

291 

3  27  16.80 

27  15.59 

18  32  42.1 

32  37.8 

7.7636 

8.380 

2.46 

8.98 

17  13  39.3 

292 

8  27     8.36 

27     7.1 4 

18  32  11.7 

32     7.3 

7.7698 

8.127 

244 

297 

18  13  35.3 

293 

3  26  59.80 

26  58.57 

18  31  40.8 

31  36.3 

7.7759 

8.333 

2.43 

296 

19  13  31.2 

294 

3  26  51.12 

26  49.87 

18  31     9.5 

31     4.9 

7.7819 

8.338 

2.41 

8.94 

20  13  27.1 

295 

3  M  42.33 

26  4\J0e 

18  30  37.8 

30  33.2 

7.7869 

8.344 

2.40 

8J3 

21   13  23.0 

296 

3  H  33.44 

26  82.16 

18  30     5.7 

30     1.1 

7.7917 

8.348 

238 

292 

22  13  18.9 

297 

3  26  24.46 

26  83.17 

18  29  33.3 

29  28.6 

7.7965 

8.353 

235 

8.91 

23  13  14.9 

298 

3  26  15.38 

86  14.08 

18  29     0.5 

28  55.7 

7.8009 

8.359 

232 

290 

24  13  10.8 

299 

3  26     6.20 

86     4.89 

18  28  27.3 

28  22.5 

7.8054 

8.364 

2.29 

8.88, 

25  13    6.7 

300 

3  25  56.93 

85  55.60 

18  27  53.7 

27  49.0 

7.8098 

8.368 

8^ 

8.87' 

26  13     2.6 

301 

3  25  47.56 

85  46J12 

18  27  19.8 

27  15.1 

7.8140 

8.372 

8.83 

836 

27  12  58.5 

302 

3  25  38.11 

85  36.76 

18  26  45.6 

26  40.8 

7.8177 

8JJ75 

8.20 

834 

28  12  54.4 

303 

3  25  28.59 

85  87.83 

18  26  11.1 

26     6.3 

7.8209 

8.380 

8.17 

832 

29  12  50.3 

304 

3  25  19.00 

85  17.63 

18  25  36.1 

25  31.4 

7.8236 

8.383 

8.14 

831 

30  12  46JS 

305 

3  25     9.35 

85     7.97 

18  25     l^ 

24  56.3 

7.8267 

8.387 

8.11 

8.79 

31   12  42.2 

306 

3  24  59.63 

84  58.84 

18  24  26.0 

24  21.0 

7.8298 

8.390 

8.08 

277 

32  12  38.1 

307 

3  24  49.84 

84  48.45 

-»-18J3_50.4 

23  45.4 

_^7.8324 

-  8.393 

_-2X)5 

-I?i'l' 

URANUS,    1856. 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT.         | 

Apparent 
Right  AjKenaion. 

Loc.  Coefficient  of  1 
in  Admal  Mlnatea. 

Log.  Coeffldent     1 
ofn.           1 

Mean  Solar  Time 
of 

Side- 
nal 

Meridian  Tm»l(. 

Date. 

At 

Sidereal  Ob. 

At 
Tnnait. 

At 

SIdenalOb. 

At 
Trandt. 

InB.A. 

In  Bee. 

InR.A. 

In  Dae. 

d 

h    m. 

h.    m.    ■. 

m.    >. 

O        1        II 

1     II 

Not.  1 

12  38.1 

307 

3  24  49.84 

24  48.45 

+18  23  50.4 

23  45.4 

-73324 

-  8393 

-2.05 

-2.76 

2 

12  34.0 

308 

3  24  40.00 

24  38.60 

18  23  14.6 

23     93 

7.8347 

8395 

2.02 

2.73 

3 

12  29.9 

309 

3  24  30.10 

24  28.69 

18  22  38.6 

22  33.5 

73369 

8396 

-2.00 

2.72 

4 

12  25.8 

310 

3  24  20.15 

24  18.74 

18  22     2.5 

21  57.4 

7.8391 

8399 

2.70 

5 

12  21.7 

311 

3  24  10.16 

24     8.75 

18  21  26.2 

21  21.1 

73408 

8.400 

2.68 

6  1«  17.6 

312 

3  24    0.13 

23  58.72 

18  20  49.8 

20  44.7 

7.8421 

8.402 

-2.66 

7 

12  13.5 

313 

3  23  50.07 

23  48.65 

18  20  13.2 

20     8.0 

7.8434 

8.405 

8 

12     9.4 

314 

3  23  89.98 

23  38.55 

18  19  36.4 

19  31.2 

7.8447 

8.407 

9 

12    5.3 

315 

3  23  29.86 

23  28.43 

18  18  59.4 

18  64.2 

7.8469 

8.409 

10  18     O 

316 

8  23  19.72 

23  18.29 

18  18  22.3 

18  17.1 

7.8468 

8.409 

11 

11  57.1 

317 

3  23     9^6 

23     8.13 

18  17  45.2 

17  40.0 

73472 

8.411 

12 

11  58.0 

318 

3  22  59.39 

22  57.96 

18  17     8i) 

17     2.8 

7.8476 

8.411 

13 

11  48.9 

319 

3  22  49.21 

22  47.78 

18  16  30.8 

16  26.6 

7.8481 

8.411 

14 

11  44.8 

320 

3  22  39.02 

22  37.60 

18  15  53.6 

16  48.4 

7.8486 

8.412 

15 

11  40.7 

321 

3  22  28.84 

22  27.42 

18  15  16.3 

15  11.1 

7.8482 

8.412 

16  11  36.6 

322 

3  22  18.67 

22  17.25 

18  14  39.0 

14  33.8 

7.8476 

8.412 

17 

11  32.5 

323 

3  22     8.51 

22     7.09 

18  14     1.7 

13  563 

73472 

8.411 

18 

11  28.4 

324 

3  21  58.36 

21  56.94 

18  13  24.5 

13  193 

7.8468 

8.411 

19 

11  24.3 

325 

3  21  48.22 

21  46.80 

18  12  47.3 

12  42.1 

7.8459 

8.411 

20 

11  20.2 

326 

8  21  38.10 

21  36.68 

18  12  10.1 

12    4.9 

73447 

8.409 

21 

11   16.1 

327 

3  21  28.01 

21  26.60 

18  11  33.0 

11  27.8 

78433 

8.408 

+2.00 

22 

11   12.0 

328 

3  21   17.96 

21  16.56 

18  10  56.0 

10  60.9 

7.8417 

8.407 

2.04 

23 

11     7.9 

329 

3  21     7.95 

21     6.56 

18  10  19.2 

10  14.1 

7.8400 

8.406 

2.08 

24 

11     3.8 

330 

3  20  57.98 

20  56.59 

18    9  423 

9  37.4 

7.8383 

8.405 

2.11 

+2.66 

25 

10  59.7 

331 

3  20  48.04 

20  46.66 

18    9     5.9 

9    0.8 

7.8366 

8.402 

2.15 

2.68 

26 

10  55.6 

332 

8  20  38.15 

20  36.78 

18    8  29.5 

8  24.4 

7.8343 

8.400 

2.18 

2.70 

27 

10  51.6 

333 

3  20  28.32 

20  26.96 

18     7  53.3 

7  483 

7.8316 

8398 

2.20 

2.72 

28 

10  47.4 

334 

3  20  18.55 

20  17.20 

18     7  17.3 

7  123 

7.8287 

8395 

2.23 

2.74 

29 

10  43.3 

335 

3  20    8.85 

20     7.51 

18     6  41.5 

6  363 

7.8258 

8391 

2.25 

2.76 

30 

10  39.2 

336 

3  19  59.21 

19  57.88 

18     6     6.0 

6     1.0 

7.8229 

8388 

2.28 

2.78 

Dec.  1 

10  35.1 

337 

3  19  49.63 

19  48.32 

18    5  30:8 

6  25.8 

73199 

8385 

230 

2.80 

10  31.0 

338 

3  19  40.13 

19  38.83 

18    4  55.8 

4  50.9 

73163 

8382 

232 

2.82 

3  10  26.9 

339 

3  19  30.71 

19  29.42 

18    4  21.0 

4  16.2 

73126 

8379 

234 

2.84 

10  22.8 

340 

3  19  21.37 

19  20X)9 

18    3  46.5 

3  41.7 

7.8089 

8377 

236 

2.86 

10  18.7 

341 

3  19  12.11 

19  10.84 

18    3  12J 

3     73 

7.8046 

8374 

238 

2.88 

10  14.6 

342 

3  19     2.94 

19     1.69 

18    2  38.3 

2  33.7 

7.7999 

8368 

239 

2.90 

10  10.6 

343 

3  18  53.88 

18  52.64 

18    2     4.8 

2    03 

7.7946 

8362 

2.40 

2.92 

10    6.5 

344 

3  18  44.93 

18  43.70 

18     1  31.7 

1  27.2 

7.7893 

8357 

2.40 

2.94 

10    2.4 

345 

3  18  36.09 

18  34.88 

18    0  59.0 

0  643 

7.7839 

8351 

2.41 

2.96 

10 

9  58.4 

346 

3  18  27.36 

18  26.17 

18    0  26.8 

0  22.4 

7.7786 

8.345 

2.42 

2.98 

11 

9  54.3 

347 

3  18  18.73 

18  17.56 

17  59  55X) 

69  603 

7.7733 

8341 

2.44 

3.00 

12 

9  50.3 

348 

3  18  10.21 

18     9.05 

17  59  23.6 

69  ISJSt 

7.7679 

8336 

2.45 

3.02 

13 

9  46.2 

349 

3  18     1.81 

18     0.66 

17  58  62.4 

68  48.2 

7.7621 

8329 

2.47 

3.04 

14 

9  42.1 

350 

3  17  53.52 

17  52.39 

17  58  21.8 

68  173 

7.7558 

8323 

248 

3.06 

15 

9  38.0 

351 

3  17  45.35 

17  44.24 

17  57  51.6 

67  473 

7.7489 

8314 

2.49 

3.08 

16 

9  34.0 

352 

3  17  37.32 

17  36.23 

17  57  22i) 

67  17.9 

7.7413 

8307 

230 

3.09 

17 

9  29.9 

353 

3  17  29.43 

17  28.36 

17  56  62.9 

66  48.9 

7.7336 

8.299 

232 

3.10 

18 

9  25.9 

354 

3  17  21.68 

17  20.63 

17  56  24.3 

66  20.4 

7.7258 

8.292 

233 

3.11 

19 

9  21.8 

355 

3  17  14.07 

17  13.04 

17  55  56.2 

65  62.4 

7.7178 

8.285 

235 

3.11 

20 

9  17.7 

356 

8  17     6.60 

17     5.59 

17  66  28.6 

66  24.9 

7.7096 

8.278 

2.56 

3.12 

21 

9  13.7 

357 

3  16  59.27 

16  58.28 

17  66     13 

54  67.9 

7.7007 

8.268 

236 

3.12 

22 

9     9.6 

358 

3  16  52.09 

16  51.13 

17  64  35i) 

64  313 

7.6917 

8.257 

237 

3.13 

23 

9     5.6 

359 

3  16  45.07 

16  44.13 

17  64     9.2 

54     5.7 

7.6824 

8.247 

237 

3.13 

24 

9     1.5 

360 

3  16  38.20 

16  37.28 

17  63  44.0 

53  40.6 

73723 

8.236 

238 

3.14 

25 

8  57.5 

361 

3  16  31.49 

16  30.59 

17  53  19.4 

63  16.1 

7.6615 

8.224 

238 

3.16 

26 

8  53.4 

362 

3  16  24.95 

16  24.07 

17  52  553 

62  62.2 

7.6506 

8.213 

2.69 

3.16 

27 

8  49.4 

363 

3  16  18.57 

16  17.72 

17  52  32.2 

62  29.0 

7.6397 

8.202 

239 

3.17 

28 

8  45.3 

364 

3  16  12.35 

16  11.52 

17  62     93 

52     6.4 

7.6282 

8.190 

2.60 

3.17 

29 

8  41.3 

365 

3  16     6.30 

16     5.49 

17  51  47.4 

61  44.4 

73164 

8.178 

2.60 

3.18 

80 

8  37.3 

366 

3  16    0.41 

15  59.62 

17  51  25.9 

61  23.0 

7.6046 

6.166 

231 

8.19 

31 

8  83.3 

367 

3  15  54.68 

15  53.91 

+17  61     6X) 

61     2.2 

-73924 

-  8.164 

+2.61 

+330 

368 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.          | 

M«ui  Solar  TlnM  or 
MeridUD  Trmncit, 

Sld«- 

Right  AaoeiMloa. 

AppMvot  DwliBatton. 

Log.  Coefficient  of  1 
InSideTCalBlinatea. 

•"'       1 

rml 

which  preowles 
Sid.  Oh. 

Date. 

At 

8idM«al0h. 

At 

Traniit. 

At 

BktomlOh. 

At 

Tnnalt. 

InR.A. 

In  Dee. 

InR.A. 

IbDw 

d. 

h.  m. 

h. 

m.    f. 

m.    >. 

O        f        II 

1        M 

Jan.  0 

4  30.2 

0 

23 

9  12.58 

9  12.43 

-  6  36  23.6 

36  24.6 

+7.4713 

+  8.293 

+244 

+3SS 

1 

4  26.3 

1 

23 

9  16.90 

9  16.75 

6  35  55.0 

35  56.0 

7.4829 

8.303 

243 

3.21 

2 

4  22.5 

2 

23 

9  21.30 

9  21.15 

6  35  24.9 

35  26.0 

74940 

8.314 

2.43 

3.21 

3 

4  18.6 

3 

23 

9  25.85 

9  25.69 

6  34  54.8 

34  55.9 

7.5042 

8.325 

243 

3.21 

4 

4  14.7 

4 

23 

9  30.50 

9  30.34 

6  34  24.0 

34  25.2 

7.5145 

8.335 

242 

3.20 

5 

4  10.9 

5 

23 

9  35.27 

9  35.10 

6  33  52.6 

33  53.8 

7.5244 

8.344 

2.42 

3.20  1 

6 

4     7X) 

6 

23 

9  40.14 

9  39.97 

6  33  20.5 

33  21.7 

7.5341 

8.353 

241 

3.19 

7 

4     3iJ 

7 

23 

9  45.12 

9  44.95 

6  32  47.7 

32  48.9 

7.5435 

8.362 

241 

3.19 

8 

3  59.3 

8 

23 

9  50.20 

9  5a03 

6  32  14.3 

32  15.5 

7.5527 

8J70 

240 

3.18 

9 

3  55.5 

9 

23 

9  55.39 

9  55.22 

6  31  40.3 

31  41.5 

7J^615 

8.378 

2.40 

3.18  ! 

10 

3  51.7 

10 

23 

10    0.69 

10    0.51 

6  31     5.6 

31     6.8 

7.5700 

8.386 

239 

3.17  1 

U 

3  47.8 

11 

23 

10     6.09 

10    5.90 

6  30  30.3 

30  31.6 

7.5780 

8.393 

239 

3.17 

12 

3  44.0 

12 

23 

10  11.59 

10  11.39 

6  29  544 

29  55.7 

7Ji858 

8400 

238 

3.16  , 

13 

3  40.1 

13 

23 

10  17.18 

10  16.98 

6  29  17.9 

29  19.2 

7.5933 

8.407 

237 

3.16  1 

14 

3  36.3 

14 

23 

10  22.87 

10  22.67 

6  28  40.8 

28  42.1 

7.6006 

8414 

236 

3.15  i 

15 

3  32.4 

15 

23 

10  28.65 

10  28.45 

6  28    3.1 

28    44 

7.6076 

8421 

236 

3.14 

16 

3  28.6 

16 

23 

10  34.53 

10  34.33 

6  27  24.8 

27  26.2 

7.6144 

8427 

235 

3.13  . 

17 

3  24.8 

17 

23 

10  40.50 

10  40.30 

6  26  46.0 

26  474 

7.6208 

8.433 

234 

3.12 

18 

3  21.0 

18 

23 

10  46.56 

10  46.35 

6  26     6.7 

26     8.1 

7.6272 

8439 

233 

3.11 

19 

3  17.1 

19 

23 

10  52.71 

10  5249 

6  25  26.8 

25  28.3 

7.6335 

8445 

233 

3.11 

20 

3  13.3 

20 

23 

10  58.94 

10  58.72 

6  24  464 

24  47.9 

7.6396 

8450 

232 

3.10 

21 

3     9.5 

21 

23 

11     5.26 

11     5.04 

6  24     5.5 

24     7X) 

7.6457 

8456 

231 

SJ09 

22 

3     5.6 

22 

23 

11   11.67 

11   11.45 

6  23  24.1 

23  25.5 

7.6515 

8461 

230 

3.09 

23 

3     1.8 

23 

23 

11   18,16 

11   17.95 

6  22  42.1 

22  43.5 

7.6569 

8.466 

230 

3X)8  ; 

24 

2  58.0 

24 

23 

11  24.74 

11  24.52 

6  21  59.7 

22     1.1 

7.6622 

8471 

2.29 

M7 

25 

2  54.2 

25 

23 

11  31.40 

11  31.17 

6  21   16.8 

21   18.2 

7.6672 

8476 

2.28 

3J0$  ' 

26 

2  50.4 

26 

23 

11  38.13 

11  37.90 

6  20  334 

20  34.8 

7.6721 

8481 

2.27 

3.05  , 

27 

2  46.5 

27 

23 

11  44.94 

11  44.71 

6  19  49.5 

19  50.9 

7.6769 

8486 

2.27 

3.04 

28 

2  42.7 

28 

23 

11  51.82 

11  51.59 

6  19     5.2 

19     6.6 

7.6817 

8490 

2.26 

3.03  ' 

29 

2  38.9 

29 

23 

11  58.78 

11  58.55 

6  18  20.5 

18  21.9 

7.6864 

8495 

2.25 

3j02  ' 

30 

2  35.1 

30 

23 

12     5.81 

12     5.58 

6  17  35.3 

17  36.7 

7.6909 

8499 

2.24 

3U>1  , 

31 

2  31.3 

31 

23 

12  12.91 

12  12.68 

6  16  49.7 

16  51.2 

7.6952 

8.503 

2.23 

330  1 

Feb.  1 

2  27.5 

32 

23 

12  20.08 

12  19.85 

6  16    3.7 

16     5.2 

7.6993 

8.507 

2.22 

239 

2 

2  23.7 

33 

23 

12  27.32 

12  27J09 

6  15  17<3 

15  18.8 

7.7033 

8.511 

231 

2.98 

3 

2  19.9 

34 

23 

12  34.63 

12  34.39 

6  14  30.5 

14  32.0 

7.7072 

8.514 

2.19 

2.96 

4 

2  16.1 

35 

23 

12  42.00 

12  41.75 

6  13  43.3 

13  44.8 

7.7108 

6.517 

2.18 

235  ' 

5 

2  12.3 

36 

23 

12  49.43 

12  49.18 

6  12  55.8 

12  57.3 

7.7143 

8320 

2.17 

2.94  i 

6 

2     8.5 

37 

23 

12  56.92 

12  56.67 

6  12     7.9 

12     94 

7.7177 

8.523 

2.16 

2.92 

7 

2    4.7 

38 

23 

13     4.47 

13     4.22 

6  11  19.6 

11  21.1 

7.7210 

8.526 

2.14 

230 

8 

2    0.9 

39 

23 

13  12.08 

13  11.82 

6  10  SIX) 

10  32.5 

7.7243 

8.529 

2.13 

238 

9 

1  57.1 

40 

23 

13  19.74 

13  19.48 

6     9  42.1 

9  43.6 

7.7275 

8.532 

2.11 

236 

10 

I  53.3 

41 

23 

13  27.45 

13  27.19 

6     8  52.9 

8  54.4 

7.7306 

8.535 

210 

234  1 

11 

1  49.5 

42 

23 

13  35.21 

13  34.96 

6     8    34 

8     5.0 

7.7334 

8.537 

2.08 

2.82  1 

12 

1  45.7 

43 

23 

13  43.03 

13  42.78 

6    7  13.6 

7  15.3 

7.7359 

8.540 

2.06 

230 

13 

1  41.9 

44 

23 

13  50.89 

13  50.64 

6     6  23.6 

6  25.3 

7.7384 

8.542 

204 

2.78 

14 

I  38.1 

45 

23 

13  58.80 

IS  58.54 

6     5  33.3 

5  35.0 

7.7407 

8.544 

%m 

2.76 

15 

1  34.3 

46 

23 

14     6.74 

14     649 

6    4  42.8 

4  44.5 

7.7430 

8.546 

2.00 

2.74 

16 

1  30.5 

47 

23 

14  14.73 

14  1448 

6    S  52.1 

3  53.8 

7.7451 

8.548 

138 

2.72' 

17 

1  26.7 

48 

23 

14  22.76 

14  22.50 

6    3     1.1 

3     2.8 

7.7472 

8350 

136 

2.70 

18 

1  22.9 

49 

23 

14  30.82 

14  30.57 

6     2     9J 

2  11.6 

7.7492 

8.552 

134 

2.68 

19 

1  19.1 

50 

23 

14  38.92 

14  38.67 

6     1   18.5 

1  20.2 

7.7510 

8353 

131 

235; 

20 

1   15.3 

51 

23 

14  47.06 

14  46.80 

6    0  26.9 

0  28.6 

7.7627 

8.555 

139 

232 

21 

1  11.5 

52 

23 

14  55.22 

14  54.97 

5  59  35.1 

59  36.9 

7.7543 

8356 

1.86 

239 

22 

I     7.7 

53 

23 

15    8.42 

15     3.17 

5  58  43.2 

58  45.0 

7.7558 

8357 

133 

236' 

23 

1     3.9 

54 

23 

15  11.64 

15  11.39 

5  57  51.2 

57  52.9 

7.7573 

8358 

130 

233 

24 

1     0.1 

55 

23 

15  19.89 

15  19.64 

5  56  59.1 

57    0.7 

7.7687 

8.559 

1.77 

230 

25 

0  56.3 

56 

23 

15  28.16 

15  27.91 

5  56    6.8 

56     84 

7.7600 

8.560 

1.74 

2.46 

26 

0  52.5 

57 

23  15  36.46 

15  36J0 

5  55  14.3 

55  15.9 

7.7612 

8361 

1.71 

2.42 

27 

0  48.7 

58 

23  15  44.78 

15  44.52 

5  54  21.8 

54  234 

7.7623 

8362 

1.67 

+238! 

28 

0  44.9 

59 

23  15  53.12 

15  52.86 

5  53  29.2 

53  30.7 

7.7632 

8363 

1.62 

29 

0  41.1 

60 

23  16     \4B 

16     1.21 

5  52  36.5 

52  38.0 

7.7640 

8.564 

137 

30 

0  37.3 

61 

23 

16     9J5 

16     9.58 

-  5  51  43.7 

51  45.2 

+7.7647 

+  8365 

+  1.51 
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FOR  WASHINGTON   SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.         ] 

Mean  Solar  Time  of 

Slde- 

Apparent 

Apparent  DeeUaatioii. 

Loc.  Coefficient  oft 
in^ideml  Minates. 

Log.Coefflaent 

Of|4. 

x«al 

whkhpnoedM 
Bid.  Oh. 

Date. 

At 
Sidereal  Ob. 

h.    m     a. 

At 
Tnaalt. 

At 

SIdMealOh. 

At 

Txmnait. 

InR.A. 

In  Bee. 

InB.A. 

In  Tim. 

d.    h.   m. 

m.    > 

O       1      u 

1        K 

Mar.  1     0  37.3 

61 

23  16     9.85 

16     9.58 

-  5  51  43.7 

51  45.2 

+7.7647 

+  8.565 

+1.51 

8    0  33.5 

62 

23  16  18.23 

16  17.97 

5  50  50.8 

50  52.4 

7.7654 

8.565 

+1.43 

3     0  29.7 

63 

23  16  26.63 

16  26.37 

5  49  57.9 

49  59.5 

7.7659 

8.566 

4    0  25.9 

64 

23  16  35.03 

16  34.77 

5  49     5.0 

49     6.6 

7.7663 

8.566 

5    0  22.1 

65 

23  16  43.44 

16  43.19 

5  48  12.0 

48  13.6 

7.7667 

8.566 

6    0  18.4 

66 

23  16  61.86 

16  51.61 

5  47  19.1 

47  20.7 

7.7669 

8.566 

7     0  14.6 

67 

23  17     0.29 

17     0.04 

5  46  26.1 

46  27.7 

7.7670 

8.566 

6    0  10.8 

68 

23  17     8.71 

17     8.47 

5  45  33.2 

45  34.8 

7.7670 

8.566 

9    0     7.0 

69 

23  17  17.13 

17  16.90 

5  44  40.3 

44  41.9 

7.7669 

8.566 

10    0    3.2 

70 

23  17  25.55 

17  25.32 

5  43  47.5 

43  49.1 

7.7668 

8.565 

10  23  59.4 

71 

23  17  33.97 

17  33.73 

5  42  54.7 

42  56.3 

7.7665 

8.565 

11  23  55.6 

72 

23  17  42.38 

17  42.13 

5  42     2.0 

42    3.6 

7.7662 

8.564 

12  23  51.8 

73 

23  17  50.78 

17  50.53 

5  41     9.4 

41   11.0 

7.7657 

8.563 

13  23  48.0 

74 

23  17  59.17 

17  58.92 

5  40  16.8 

40  18.5 

7.7652 

8.562 

14  23  44.2 

75 

23  18     7.55 

18     7.30 

5  39  24.4 

39  26.0 

7.7645 

8.561 

-Ml 

-241 

15  23  40.4 

76 

23  18  15.92 

18  15.67 

5  38  32.1 

38  33.6 

7.7638 

8.560 

149 

245 

16  23  36.7 

77 

23  18  24.27 

18  24.02 

5  37  39.9 

37  41.4 

7.7629 

8.559 

1.66 

249 

17  23  32.9 

78 

23  18  32.60 

18  32.35 

5  36  47.8 

36  49.3 

7.7620 

8.558 

1.62 

2.52 

18  23  29.1 

79 

23  18  40.91 

18  40.67 

5  35  55.8 

35  57.4 

7.7610 

8.557 

1.67 

2.55 

19  23  25.3 

80 

23  18  49.20 

18  48.97 

5  35    4.0 

35     5.7 

7.7598 

8.556 

1.71 

2.58 

20  23  21.5 

81 

23  18  57.47 

18  57.24 

5  34  12.4 

34  14.1 

7.7585 

8.554 

1.75 

2.61 

21  23  17.7 

82 

23  19     5.71 

19     5.48 

5  33  21.1 

33  22.7 

7.7572 

8.552 

1.79 

2.64 

22  23  13.9 

83 

23  19  13.93 

19  13.70 

5  38  30.0 

32  31.5 

7.7558 

8.550 

1.82 

2.67 

23  23  10.1 

84 

23  19  22.12 

19  21.89 

5  31  39.1 

31  40.5 

7.7541 

8.548 

1.85 

2.70 

24  23     6.3 

85 

23  19  30.28 

19  30.05 

5  30  48.4 

30  49.7 

7.7524 

8.546 

1.88 

2.73 

25  23     2.5 

86 

23  19  38.41 

19  38.18 

5  29  57.9 

29  59.2 

7.7507 

8.544 

1.90 

2.75 

26  22  58.7 

87 

23  19  46.51 

19  46.28 

5  29     7.6 

29     8.9 

7.7489 

8.542 

1.92 

2.77 

27  22  54.9 

88 

23  19  54.57 

19  54.34 

5  28  17.6 

28  18.9 

7.7472 

8.540 

1.94 

2.79 

28  22  51.1 

89 

23  20    2.60 

20     2.37 

5  27  27.8 

27  29.1 

7.7454 

8.538 

1.96 

2.81 

29  22  47.3 

90 

23  20  10.59 

20  10.36 

5  26  38.3 

26  39.6 

7.7435 

8.536 

1.98 

2J3 

30  22  43.5 

91 

23  20  18.54 

20  18.32 

5  25  49.0 

25  50.3 

7.7414 

8.533 

2.00 

2.85 

31  22  39.7* 

92 

23  20  26.46 

20  26.24 

5  25    0.0 

25     1.3 

7.7390 

8.530 

2.03 

2.87 

Apr.  1  22  35.9 

93 

23  20  34.33 

20  34.11 

5  24  11.4 

24  12.7 

7.7364 

8.527 

2.05 

2.89 

2  22  32.1 

94 

23  20  42.15 

20  41.93 

5  23  23.1 

23  24.4 

7.7337 

8.524 

2.07 

2.91 

3  22  28^ 

95 

23  20  49.92 

20  49.71 

5  22  35.1 

22  36.4 

7.7309 

8.521 

2.09 

2.92 

4  22  24.5 

96 

23  80  57.64 

20  57.44 

5  21  47.5 

21  48.8 

7.7279 

8.518 

2.10 

2.94 

5  22  20.7 

97 

23  21     5.31 

21     5.11 

5  21     0.2 

21     1.5 

7.7249 

8.515 

2.11 

2.95 

6  22  16.9 

98 

23  21   12.93 

21  12.73 

5  20  13.3 

20  14.5 

7.7219 

8.512 

2.12 

2.96 

7  22  13.1 

99 

23  21  20.49 

21  20.29 

5  19  26.7 

19  27.9 

7.7188 

8.508 

2.13 

2.97 

8  22    9.3 

100 

23  21  27.99 

21  27.79 

5  18  40.5 

18  41.7 

7.7156 

8.504 

2.14 

2.98 

9  22     5.5 

101 

23  21  35.44 

21  35.24 

5  17  54.7 

17  55.9 

7.7122 

8.500 

2.15 

2.99 

10  22     1.7 

102 

23  21  42.83 

21  42.63 

5  17     9.3 

17  10.5 

7.7087 

8.496 

2.16 

3.00 

11  21  57.9 

103 

23  21  50.16 

21  49.96 

5  16  24.4 

16  25.5 

7.7051 

8.492 

2.17 

3X>1 

12  21  54.1 

104 

23  21  57.43 

21  57.23 

5  15  39.8 

15  41.0 

7.7014 

8.488 

2.18 

3.02 

13  21  50^ 

105 

23  22    4.63 

22     4.43 

5  14  55.7 

14  56.9 

7.6975 

8.484 

2.19 

3.03 

14  21  46.5 

106 

23  22  11.77 

22  11.57 

5  14  12.1 

14  13.2 

7.6936 

8.480 
8.475 

2.20 

8.04 

15  21  42.6 

107 

23  22  18.84 

22  18.65 

5  13  28.9 

13  30.0 

7.6895 

2.21 

3.05 

16  21  38.8 

108 

23  22  25.84 

22  25.66 

5  18  46.2 

12  47.3 

7.6854 

8.470 

2.22 

3.06 

17  21  35.0 

109 

23  22  32.77 

22  32.60 

5  18    4.0 

12    5.0 

7.6812 

8.465 

2.23 

3.07 

18  21  31.1 

110 

23  22  39.64 

22  39.47 

5  11  82.2 

11  23.2 

7.6767 

8.460 

2.24 

3.08 

19  21  27.3 

111 

23  22  46.44 

22  46.26 

5  10  40.9 

10  41.9 

7.6721 

8.455 

2.24 

3i)8 

20  21  23.5 

112 

23  22  53.16 

22  52.98 

5  10    0.1 

10     1.1 

7.6672 

8.450 

2.25 

3.09 

21  21  19.7 

113 

23  22  59.80 

22  59.63 

5     9  19.8 

9  20.7 

7.6621 

8.445 

2.26 

3.10 

22  21  15.9 

114 

23  23     6.37 

23     6.20 

5     8  39.9 

8  40.9 

7.6568 

8440 

2iJ7 

3.11 

83  21  12.0 

115 

23  23  12.86 

23  12.69 

5     8    0.6 

8     1.6 

7.6514 

8.434 

2.28 

3.12 

24  21     8.2 

116 

23  23  19.27 

23  19.11 

5     7  21.8 

7  28.8 

7.6459 

8.428 

8.29 

3.13 

25  21     4.4 

117 

23  23  25.60 

23  25.44 

5     6  43.5 

6  44.5 

7.6403 

8.422 

2.30 

3.13 

26  21     0.6 

118 

23  23  31.85 

23  31.69 

5     6     5.8 

6     6.8 

7.6345 

8.416 

2.31 

3.14 

27  20  56.7 

119 

23  23  38.01 

23  37.86 

5     5  28.7 

5  29.7 

7.6286 

8.409 

2.31 

3.14 

28  20  52.9 

120 

23  23  44.09 

23  43.94 

5    4  52.2 

4  53.2 

7.6225 

8.402 

2.32 

3.15 

29  20  49.1 

121 

23  23  50.09 

23  49.94 

5     4  16.2 

4  17.2 

7.6163 

8.395 

8.33 

3.15 

30  20  45.3 

122 

23  23  55.99 

23  55.85 

-  5     8  40.8 

3  41.8 

+7.6099 

+  8.388 

-2JW 

-3.16J 

47 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

MERIDIAN  TRANSIT.        i 

'Meui  Solar  Time  of 

Mertaian  Transit, 

which  preceOas 

aid.  Oh. 

aide- 

Apparent 
Right  Ascenalon. 

Loe.CoeOctentort 

LocOoefleinft  i 

real 
Date. 

At 

Sidereal  Oh. 

At 

Tiutflt. 

At 

SIdenalOh. 

At 

TnuMlt. 

InR-A. 

In  Dae. 

InB.A. 

IbDw 

d.    h.   m. 

h.    m.    8. 

m.    0. 

O        1        M 

1     It 

Mat  1  20  41.4 

123 

23  24     1.81 

24     1.67 

-  5    8     6.0 

3     6.9 

+7.6032 

+  8.380 

-2.34 

-8.17 

2  20  37.6 

124 

23  24     7.54 

24     7.40 

5     2  81.8 

2  32.6 

7.5963 

8.372 

2.35 

3.17  ' 

3  20  33.8 

125 

23  24   13.18 

24  13.04 

5     1  58.1 

1  59X) 

7.5892 

8.364 

2.35 

8.18 

4  20  29.9 

126 

23  24  18.72 

24  18JS9 

5     1  25.1 

1  26X> 

7.5819 

8.356 

2UI6 

3.18  1 

5  20  26.1 

127 

23  24  24.17 

24  24iM 

5    0  52.8 

0  58.6 

7.5743 

8.848 

2.86 

8.19 

6  20  22.2 

128 

23  24  29.52 

24  29.40 

5    0  21.1 

0  21.9 

7.5666 

8.339 

2.87 

3.19! 

7  20  18.4 

129 

23  24  34.78 

24  84.66 

4  59  50X) 

59  50.8 

7.5586 

8.330 

2.87 

3.19  1 

8  20  14.6 

130 

23  24  39.94 

24  89.83 

4  59  19.6 

59  20.3 

7.6504 

8.321 

2^8 

8.20 

9  20  10.7 

131 

23  24  45.01 

24  44.90 

4  58  49.8 

58  50.5 

7.5419 

8.311 

288 

8J0' 

10  20    6.9 

132 

23  24  49.97 

24  49.87 

4  58  20.7 

58  2M 

7.5838 

8.801 

239 

8.20  1 

11  20    3.0 

183 

23  24  54.84 

24  54.74 

4  57  52.2 

57  52.9 

7.6244 

8.291 

239 

3.21 

12  19  59.2 

134 

23  24  59.61 

24  59.51 

4  57  24.4 

67  25.1 

7.6161 

8.281 

2.40 

8J1 

13  19  55.3 

135 

23  25     4.27 

25     4.17 

4  56  57.2 

56  57.9 

lAOM 

8.270 

2.40 

8.21 

14  19  51^ 

136 

23  25     8.83 

25     8.78 

4  56  80.7 

56  81.4 

7.4957 

8.269 

240 

8.21 

15  19  47.7 

137 

23  25  13.29 

25  18.19 

4  56    4.9 

56    5.6 

74864 

8.247 

141 

8.22 

16  19  43.8 

188 

23  25  17.64 

25  17.54 

4  55  89.8 

55  40.6 

7.4748 

8.285 

241 

8.22 

17  19  39.9 

139 

23  25  21.88 

25  21.79 

4  55  15.4 

55  16.0 

7.4639 

8.223 

241 

8.22 

18  19  36.1 

140 

23  25  26.02 

25  25.98 

4  54  51.7 

54  52.2 

7.4527 

8.210 

241 

8.28 

19  19  32.2 

141 

23  25  30.05 

25  29.96 

4  54  28.7 

54  29.2 

7.4411 

8.197 

242 

8.23 

20  19  28.3 

142 

23  25  33.97 

25  83.89 

4  54     6.3 

64    6.9 

74291 

8.183 

242 

833 

21   19  24.5 

143 

23  25  37.79 

25  37.70 

4  58  44.7 

68  45.2 

74168 

8.169 

242 

833 

22  19  20.6 

144 

23  25  41.49 

25  41.41 

4  58  23.8 

53  24.2 

7.4041 

8.155 

2.42 

834 

23  19  16.7 

145 

23  25  45.09 

25  45.01 

4  58    3.6 

58    4.0 

7.3911 

8.140 

248 

834 

24  19  12.8 

146 

23  25  48.57 

25  48.50 

4  52  44.1 

62  44.5 

7.8776 

8.124 

248 

834 

25  19     8.9 

147 

23  25  51.96 

25  51.88 

4  52  25.8 

52  25.7 

7U)638 

8.107 

248 

836 

26  19     5.1 

148 

28  25  55.23 

25  55.15 

4  52     7.8 

62     7.6 

7.8481 

8.089 

248 

836 

27  19     1.2 

149 

23  25  58.38 

25  58.30 

4  51  50.0 

61  60.3 

7.8330 

8.071 

244 

836 

28  18  57.3 

150 

23  26     1.42 

26     1.34 

4  51  33A 

61  83.7 

7.8158 

%M2 

244 

836 

29  18  53.4 

151 

23  26     4.34 

26     4.27 

4  51   17.6 

51  17.9 

7.2980 

8.031 

244 

8.26 

SO  18  49^ 

152 

23  26     7.14 

26     7.08 

4  51     2.5 

61     2.8 

7.2809 

8.009 

244 

836 

81  18  45.6 

153 

23  26     9.83 

26     9.77 

4  50  48.2 

60  48.5 

7.2616 

7.986 

246 

836  1 

Jaael  18  41.7 

154 

28  26  12.40 

26  12J}5 

4  50  84.7 

50  85.0 

7.2420 

7.961 

2.46 

336 

2  18  37.8 

155 

23  26  14.86 

26  14.81 

4  50  21.9 

50  22.2 

7.2219 

7.936 

246 

837  , 

3  18  33.9 

156 

23  26  17.20 

26  17.16 

4  50    9.9 

50  10.2 

7.1995 

7.907 

246 

337  1 

4  18  30.0 

157 

23  26  19.42 

26  19.39 

4  49  58.6 

49  58.9 

7.1761 

7.876 

246 

837  ; 

5  18  26.1 

158 

23  26  21J52 

26  21.50 

4  49  48.1 

49  48.4 

7.1524 

7.848 

246 

337] 

6  18  22.2 

159 

23  26  23.51 

26  23.48 

4  49  88.4 

49  38.7 

7.1261 

7.808 

246 

837  1 

7  18  18.3 

160 

23  26  25.38 

26  25.34 

4  49  29.5 

49  29.7 

7.0989 

7.770 

2.46 

337  , 

8  18  14.4 

161 

23  26  27.12 

26  27.09 

4  49  21.8 

49  21.5 

7.0695 

7.729 

246 

837 

9  18  10.5 

162 

23  26  28.75 

26  28.73 

4  49  13.9 

49  14.1 

7i)875 

7.685 

246 

337 

10  18     6.6 

163 

23  26  30.26 

2^80.24 

4  49     7.2 

49     7.4 

7.0038 

7.688 

246 

837 

11   18     2.7 

164 

23  26  31.65 

26  81.63 

4  49     1.3 

49     lA 

6.9655 

7382 

246 

337 

12  17  58.8 

165 

23  26  32.92 

26  82.90 

4  48  56.2 

48  56.4 

6.9280 

7314 

246 

337  , 

13  17  54.9 

166 

23  26  34.08 

26  84.05 

4  48  51.9 

48  52.0 

6.8790 

7444 

2.46 

837 

14  17  51.0 

167 

23  26  35.11 

26  85.09 

4  48  48.8 

48  48.4 

6.8284 

7.347 

246 

337 

15  17  47.1 

168 

23  26  86.02 

26  86.00 

4  48  45.5 

48  45.5 

6.7710 

7.239 

246 

337  1 

16  17  43.2 

169 

23  26  36.81 

26  86.80 

4  48  484 

48  43.4 

6.7049 

7.072 

246 

337  1 

17  17  39.3 

170 

23  26  87.48 

26  3747 

4  48  42.1 

48  42.1 

6.6340 

6.842 

246 

337 

18  17  35.3 

171 

23  26  38.04 

26  38.03 

4  48  41.5 

48  41.5 

6.6385 

+  6.194 

246 

337 

19  17  31.4 

172 

23  26  38.48 

26  38.47 

4  48  41.7 

48  41.7 

64214 

-  6.620 

246 

336 

20  17  27.5 

173 

23  26  88.80 

26  38.79 

4  48  42.7 

48  42.6 

6.2566 

6.966 

2.46 

836 

21   17  23.5 

174 

23  26  89.00 

26  38.99 

4  48  44.4 

48  44.8 

6.9555 

7.164 

246 

336  1 

22  17  19.6 

175 

23  26  39X)7 

26  39.07 

4  48  46.9 

48  46.8 

•f4.9386 

7.304 

246 

836 

23  17  15.6 

176 

23  26  89.02 

26  39.03 

4  48  50.2 

48  50.1 

-5.8416 

7.398 

246 

3.26 

24  17  11.7 

177 

23  26  38.86 

26  38.87 

4  48  54.2 

48  54.1 

6.1840 

7485 

2.46 

3.26  1 

25  17     7.8 

178 

23  26  88.58 

26  38.59 

4  48  59.0 

48  68.9 

6.3731 

7349 

246 

336 

26  17     3.8 

179 

23  26  38.18 

26  3S.19 

4  49     4.5 

49     4.4 

6.5044 

7.612 

2.46 

3.26 

27  16  59.9 

180 

23  26  37.66 

26  37.67 

4  49  10.8 

49  10.7 

6.5975 

7.661 

2.46 

3.25 

28  16  55.9 

181 

23  26  37.03 

26  37  04 

4  49  17.8 

49  17.8 

6.6804 

7.707 

246 

3.25 

29  16  52.0 

182 

23  26  36.28 

26  36.29 

4  49  25.6 

49  25.6 

6.7554 

7.749 

246 

835  1 

30  16  48.0 

183 

23  26  35.40 

26  35.42 

4  49  34.2 

49  34.1 

6.8113 

7.788 

245 

835 

31   16  44  1 

_184 

23  26  .14.41 

26  34.43 

-  4  49  4.'53 

49  43JJ 

-6.8628 

-  7.8?4 

-2.45 

-3.24 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND  MERIDIAN  TRANSIT*        || 

MflMi  Bolw  TiuM  of 
Meridtan  Tmiuit, 

Side- 

Blghtlje^ikm. 

Appawnt  Beolinatloii. 

Loff.  Coeffidentofl 
inSidenal  MlDutes. 

Log.  Coemdent 
ofl«. 

xeal 

wbich  precedes 
Sid.  Ok. 

Date. 

At 

SidecMlOh. 

At 

Tnodt. 

At 

81den«10h. 

At 

Tzmasit. 

InB.A. 

In  Dec. 

I11R.A. 

In  Dee. 

d     h    m. 

h.    m.    >. 

m.    B. 

O        1        II 

1      It 

Jialv  1  16  44.1 

184 

23  26  34.41 

26  34.43 

-  4  49  43.5 

49  43.3 

-6.8628 

-  7.824 

-2.45 

-3.24 

'    2  16  40.1 

185 

23  26  33.30 

26  33.32 

4  49  53.5 

49  53.3 

6.9098 

7.857 

2.45 

3.24 

3  16  36.2 

186 

23  26  32.07 

26  32.10 

4  50     4.3 

50    4.0 

6.9528 

7.887 

2.45 

3.24 

4  16  32.2 

187 

23  26  30.73 

26  30.76 

4  50  15.8 

50  15.5 

6.9906 

7.915 

2.44 

3.23 

5  16  28.3 

188 

23  26  29.27 

26  29.31 

4  50  28.0 

50  27.7 

7.0238 

7.939 

2.44 

3.23 

6  16  S4.3 

189 

23  26  27.70 

26  27.75 

4  50  40.9 

50  iOJS 

7X>541 

7.962 

2.44 

3.23 

7  16  20.4 

190 

23  26  26.01 

26  26.07 

4  50  54.6 

60  54.1 

7.0826 

7.984 

2.44 

3.22 

8  16  16.4 

191 

23  26  24.22 

26  24.27 

4  51     8.9 

51     8.4 

7.1094 

8.006 

2.43 

3.22 

9  16  12.5 

192 

23  26  22.32 

26  22.36 

4  51  23.9 

51  23.4 

7.1345 

8.026 

2.43 

3.22 

10  16    8.5 

193 

23  26  20.30 

26  20.34 

4  51  39.6 

51  39.1 

7.1583 

8.046 

2.43 

3.21 

11  16    4.5 

194 

23  26  18.17 

26  18.21 

4  51  56.0 

'51  55.5 

7.1807 

8.064 

2.42 

3.21 

12  16     0.5 

195 

23  26  15.93 

26  15.98 

4  52  13.1 

52  12.6 

7.2020 

8.082 

2.42 

3.21 

IS  15  56.6 

196 

23  26  13.58 

26  13.64 

4  52  30.9 

52  30.4 

7.2220 

8.099 

2.42 

3.20 

14  15  52.6 

197 

23  26  11.13 

26  11.20 

4  52  49.3 

52  48.9 

7.2411 

8.115 

2.41 

3.20 

15  15  48.6 

198 

23  26     8.57 

26     8.65 

4  53     8.4 

53     8.0 

7.2592 

8.130 

2.41 

3.19 

16  15  44.7 

199 

23  26     5.91 

26     5.99 

4  53  28.1 

53  27.7 

7.276? 

8.145 

2.40 

3.19 

17  15  40.7 

200 

23  26    3.14 

26     3.22 

4  53  48.5 

53  48.0 

7.2925 

8.159 

2.40 

3.18 

18  15  36.7 

201 

23  26     0.27 

26     0.35 

4  54     9.5 

54     9.0 

7.3079 

8.172 

2.39 

3.18 

19  15  32.7 

202 

23  25  57.30 

25  57.38 

4  54  31.2 

54  30.7 

7.3227 

8.185 

2.39 

3.17 

20  15  28.7 

203 

23  25  54.23 

25  54.31 

4  54  53.5 

54  53.0 

7.3369 

8.197 

2.38 

3.17 

21  15  24.7 

204 

23  25  51.06 

25  51.14 

4  55  16.5 

55  15.9 

7.3505 

8.208 

2.38 

3.16 

22  15  20.7 

205 

23  25  47.80 

25  47.87 

4  55  40.0 

55  39.5 

7.3635 

8.219 

2.37 

3.16 

23  15  16.8 

206 

23  25  44.43 

25  44.50 

4  56     4.2 

56     3.7 

7.3760 

8.229 

2.37 

3.15 

24  15  12.8 

207 

23  25  40.96 

25  41.03 

4  56  28.9 

56  28.4 

7J5881 

8.239 

2.36 

3.14 

25  15     8.8 

208 

23  25  37.39 

25  37.47 

4  56  54.2 

56  53.7 

7.3997 

8.249 

2.36 

3.14 

26  15     4.8 

209 

23  25  33.73 

25  33.81 

4  57  20.1 

57  19.6 

7.4109 

8.258 

2.35 

3.13 

27  15    0.8 

210 

23  25  29.97 

25  30.06 

4  57  46.5 

57  46.0 

7.4217 

8.267 

2.35 

3.12 

28  14  56.8 

211 

23  25  26.12 

25  26.21 

4  58  13.5 

58  12.9 

7.4321 

8.276 

2.34 

3.11 

29  14  52.8 

212 

23  25  22.18 

25  22.27 

4  58  41.0 

58  40.4 

7.4421 

8.285 

2.34 

3.10 

30  14  4&8 

213 

23  25  18.15 

25  18.24 

4  59     9.0 

59     8.4 

7.4517 

8.294 

2.33 

3.09 

31   14  44.8 

214 

23  25  14.03 

25  14.13 

4  59  37.6 

59  37.0 

7.4610 

8.302 

2.32 

8.08 

Aag.  1  14  40.8 

215 

23  25     9.83 

25     9.93 

5     0     6.7 

0     6.0 

7.4699 

8.310 

2J51 

3.07 

2  14  36.8 

216 

23  25     5.54 

25     5.65 

5     0  36.3 

0  35.6 

7.4784 

8.318 

2.30 

3.06 

3  14  32,8 

217 

23  25     1.17 

25     1.28 

5     1     6.4 

1     5.7 

7.4866 

8.325 

2.29 

3.05 

4  14  28.8 

218 

23  24  56.72 

24  56.83 

5     1  37.0 

1  36.3 

7.4945 

8.332 

2.28 

3.04 

5  14  24.8 

219 

23  24  52.19 

24  52.30 

5     2     8.1 

2     7.4 

7.5020 

8.338 

2.27 

3.03 

6  14  20.8 

220 

23  24  47.58 

24  47.69 

5     2  39.7 

2  39.0 

7.5092 

8.344 

2.26 

3.02 

7  14  16.8 

221 

23  24  42.90 

24  43.01 

5     3  11.8 

3  11.0 

7.5161 

8.350 

2.25 

3.01 

8  14  12.7 

222 

23  24  38.15 

24  38.25 

5     3  44.3 

3  43.4 

7.5227 

8.356 

2.24 

3.00 

9  14     8.7 

223 

23  24  33.32 

24  33.43 

5     4  17.2 

4  16.3 

7.5290 

8.361 

2.23 

2.98 

10  14    4.7 

224 

23  24  28.42 

24  28.53 

5    4  50.5 

4  49.6 

•7.5350 

8.366 

2.22 

2.99 

11  14    0.7 

225 

23  24  23.45 

24  23.56 

3    «  24.2 

5  23.3 

7.5407 

8.371 

2.21 

2.98 

12  13  56.7 

226 

23  24  18.42 

24  18.53 

5     5  5&2 

5  57.3 

7.5462 

8.376 

2.20 

2.97 

13  13  52.7 

227 

23  24  13.32 

24  13.44 

5     6  32.6 

6  31.7 

7.5516 

8.381 

2.18 

2.95 

14  19  48.7 

228 

23  24     8.16 

24     8.28 

5     7     7.4 

7     6.5 

7.5569 

8.385 

2.17 

2.93 

15  13  44.6 

229 

23  24     2.94 

24     3.06 

5     7  42.6 

7  41.6 

7.5619 

8.389 

2.16 

2.91 

16  13  40.6 

230 

23  23  57.66 

23  57.78 

5     8  18.1 

8  17.1 

7.6667 

8.393 

2.15 

2.89 

17  13  36.6 

231 

23  23  52.32 

23  52.45 

5     8  53.8 

8  52.9 

7.5714 

8.397 

2.13 

2.87 

18  13  32.6 

232 

23  23  46.92 

23  47.06 

5     9  29.9 

9  29.0 

7.5759 

8.401 

2.12 

2.85 

19  13  2&6 

233 

23  23  41.47 

23  41.61 

5  10     6.3 

10     5.4 

7.5802 

8.404 

2.10 

2.83 

20  13  24.5 

234 

23  23  35.97 

23  36.11 

5  10  43.0 

10  42.1 

7.5842 

6.408 

2.08 

2.81 

21  13  20.5 

235 

23  23  30.42 

23  30.56 

5  11  19.9 

11  19.0 

7.5881 

8.411 

2.06 

2.79 

22  13  16.5 

236 

23  23  24.82 

23  24.96 

5  11  67.1 

11  56.2 

7.5917 

8.414 

2.04 

2.77 

23  13  12.5 

237 

23  23  19.17 

23  19.32 

5  12  34.6 

12  33.6 

7.5952 

8.417 

2.02 

2.74 

24  13     8.4 

238 

23  23  13.48 

23  13.63 

5  13  12.3 

13  11.3 

7.5984 

8.420 

2.00 

2.71 

25  13    4,4 

239 

23  23     7.75 

23     7.90 

5  13  50.2 

13  49.2 

7.6015 

6.422 

1.98 

2.68 

26  13    0.4 

240 

23  23     1.98 

23     2.13 

5  14  28.3 

14  27.3 

7.6044 

8.424 

1.95 

2.65 

27  12  56.4 

241 

23  22  56.17 

22  56.33 

5  15     6.6 

15     5.6 

7.6071 

8.426 

1.92 

2.62 

28  12  52.3 

242 

23  22  50.32 

22  50.49 

5  15  45.1 

15  44.1 

7.6096 

8.428 

1.89 

2.59 

29  12  48.3 

243 

23  22  44.44 

22  44.61 

5  16  23.7 

16  22.7 

7  6120 

8.430 

1.86 

-2.56 

90  12  44.3 

244 

23  22  38.53 

22  38.70 

5  17     2.5 

17     1.5 

7.6142 

8.432 

1.82 

31  12  40.3 

245 

23  22  32.60 

22  32.77 

-  5  17  41.4 

17  40.4 

-7.6162 

-  8.433 

-1.78 
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FOR  WASHINGTON  SmEREAL  NOON 

AND 

MERIDIAN  TRANSIT.         | 

'itaa  Bolw  Time  of 
MeridlMi  Trmiuii, 

Side- 

Blght'Srarioa. 

Loe.Ooeaeleiitori 

Log.  OoeUeat    I 

xeal 
Dftte. 

which  praoodet 
Sid.  Oh. 

At 
SkkmlOh. 

At 

Tnarft. 

At 
BUetwlOb. 

At 

Truuit. 

InB-A. 

bDee. 

IBR.A. 

bDw.' 

d. 

h.  m. 

h.    m.    >. 

m.    t. 

O       1       M 

1        M 

Septl 

IS  36.S 

S46 

23  22  26.65 

88  86.81 

-  5  18  SOJi 

18  19.5 

-7.6180 

-  8434 

-1.74 

2 

IS  32.S 

S47 

23  22  20.67 

88  80.83 

5  18  69.6 

18  58.6 

7.6195 

8.435 

1.70 

3 

IS  S8.S 

S48 

23  22  14.67 

88  14.83 

5  19  38.8 

19  37.8 

7.6207 

8436 

1.65 

4 

IS  S4.1 

S49 

23  SS     8.65 

88     8.81 

5  SO  18.1 

20  17.1 

7.6218 

8436 

139 

5 

IS  80.1 

S50 

S3  SS    S.61 

88     8.77 

5  SO  574 

20  564 

7.6228 

8.437 

132 

6  IS  16.1 

S51 

S3  SI  56.56 

81  56.78 

5  81  36.8 

21  35.8 

7.6236 

8.437 

-1.43 

7 

IS  1S.1 

S5S 

S3  SI  50.50 

81  50.66 

5  88  16.2 

88  15.2 

7.6242 

8437 

8 

IS     8.0 

S53 

S3  SI  4443 

81  UA9 

5  88  55.6 

88  54.6 

7.6247 

8437 

9 

IS     4.0 

S54 

S3  SI  38.35 

81  38.51 

5  83  35X) 

23  34.0 

7.6251 

8.436 

10 

IS    0.0 

S55 

S3  SI  3S.S7 

81  38.43 

5  84  144 

84  134 

7.6253 

8.436 

11 

II  55.9 

S56 

S3  SI  S6.18 

81  86.34 

5  84  53.7 

84  58.7 

7.6254 

8.436 

IS 

11  51.9 

S57 

S3  SI  S0.09 

81  80.86 

5  85  33X) 

85  38.0 

7.6253 

8.435 

13  11  47.9 

S58 

S3  SI  14.01 

81   14.17 

5  86  12.2 

86  11.2 

7.6251 

8.435 

14 

11  43.8 

S59 

S3  SI     7.93 

81     8.09 

5  86  514 

86  504 

7.6248 

8434 

15 

11  39.8 

S60 

S3  SI     1.86 

81     8.01 

5  87  30.5 

87  89.5 

7.6244 

8.433 

16  11  35.8 

S61 

S3  20  55.80 

80  55.95 

5  88    94 

98    84 

7.6238 

8432 

17 

11  31.7 

S6S 

S3  20  49.75 

SO  49.90 

5  88  48.8 

88  47.8 

7.6230 

8.431 

+147 

18 

11  S7.7 

S63 

S3  SO  43.71 

80  43.86 

5  89  86.9 

89  95.9 

7.6221 

8429 

136 

+2.56 

19 

11  S3.7 

S64 

S3  SO  37.69 

80  37.84 

5  30    54 

.  30    44 

7.6209 

8427 

1.63 

230 

SO 

11  19.6 

S65 

S3  SO  31.68 

SO  31.84 

5  30  43.8 

30  43.8 

7.6195 

8425 

1.69 

234 

SI 

11  15.6 

S66 

S3  20  S5.69 

SO  85.85 

5  31  SSX) 

31  81.0 

7.6179 

8423 

1.74 

2.67  ' 

SS 

11  11.5 

S67 

S3  20  19.73 

20  19.89 

5  38    0X> 

31  59.0 

7.6162 

8421 

1.79 

2.70  1 

S3 

11     7.5 

S68 

S3  SO  13.79 

SO  13.95 

5  38  37.8 

39  36.8 

7.6143 

8419 

1.83 

2.73  1 

S4 

11     3.5 

S69 

23  20     7.88 

20    %XH 

5  33  154 

33  144 

7.6122 

8416 

137 

2.76  1 

S5 

10  594 

S70 

23  20    2U)0 

SO    8.16 

5  33  58.7 

33  51.7 

7.6099 

8413 

130 

2.79 

S6  10  55vi 

S71 

23  19  56.16 

19  56.38 

5  34  89.8 

34  88.8 

7.6075 

8410 

1.93 

232 

S7 

10  51.4 

S7S 

23  19  50.35 

19  50.51 

5  35     6.6 

35     5.6 

7.6049 

8.407 

1.96 

234  ' 

S8 

10  47.3 

S73 

23  19  44.58 

19  44.74 

5  35  43.1 

35  48.1 

7.6020 

8.403 

1.99 

2.86 

S9 

10  43J 

S74 

23  19  38.84 

19  39.01 

5  36  19.3 

36  18.3 

7.5989 

8399 

2.01 

238  , 

30 

10  39.3 

275 

23  19  33.15 

19  33.38 

5  36  55 J 

36  54J1 

7.5956 

8395 

2.03 

2.90 

Oct  I 

10  35.3 

S76 

23  19  27.50 

19  87.67 

5  37  30.8 

37  89.8 

7.5920 

8391 

2.06 

232  , 

S 

10  31.S 

S77 

23  19  21.90 

19  88i)7 

5  38    6.0 

38     5.1 

7.5882 

8386 

2.08 

234 

3  10  S7.S 

S78 

23  19  16.35 

19  16.58 

5  38  40.8 

38  40.0 

7.5841 

8382 

2.10 

2.96 

4 

10  S3.S 

279 

23  19  10.85 

19  11.08 

5  39  15.3 

39  144 

7.5799 

8377 

2.12 

2.98 

5 

10  19.S 

S80 

23  19     541 

19     5.57 

5  39  494 

39  484 

7.5755 

8372 

2.14 

2.99 

6 

10  15.1 

S81 

23  19    0.02 

19    0.18 

5  40  93.0 

40  88.1 

7A708 

8366 

2.16 

330 

7 

10  ll.l 

S8S 

23  18  54.69 

18  54.85 

5  40  56.3 

40  55;s 

7.5659 

8361 

2.17 

331 

8 

10     7.1 

283 

23  18  4942 

18  49.58 

5  41   89.1 

41  88.8 

7.5608 

8355 

2.18 

332 

9 

10    3.1 

284 

23  18  44.22 

18  44.37 

5  49     1.5 

48'  0.6 

7.5555 

8349 

2.19 

333 ; 

10 

9  59.1 

285 

23  18  39X)7 

18  39J3 

5  48  334 

4S  38.5 

73499 

8343 

230 

334  1 

11 

9  55.1 

286 

23  18  S8J9 

16  34.15 

5  43    4J 

43    4.0 

73441 

8337 

231 

335 

IS 

9  51.1 

287 

23  18  28.99 

18  89.14 

5  43  35J 

43  35.0 

73381 

8330 

232 

336  1 

13 

9  47.1 

288 

23  18  24.06 

18  84.19 

5  44     6.5 

44    5.6 

7.5320 

8323 

2.23 

337  I 

14 

9  43.1 

289 

23  18  19.19 

18  19.39 

5  44  36.5 

44  35.6 

73257 

8316 

234 

338 

15 

9  39.0 

290 

23  18  14.39 

18  1431 

5  45     6X) 

45     5.1 

73191 

8308 

235 

339 

16 

9  35X) 

291 

23  18    9.67 

18    9.80 

5  45  35j0 

45  34.1 

73123 

8300 

236 

3.10 

17 

9  31.0 

292 

23  18    5.02 

18     5.15 

5  46    34 

46     8.6 

7.5050 

8.292 

2.28 

8.11 

18 

9  S7.0 

293 

23  18    0.46 

18    0.58 

5  46  31.3 

46  30.5 

74974 

8.284 

239 

3.12 

19 

9  S3.0 

294 

23  17  55.97 

17  56.09 

5  46  58.7 

46  57J 

74894 

8.275 

230 

3.13 

SO 

9  19.0 

295 

23  17  51.57 

17  51.69 

5  47  S5.5 

47  24.7 

74811 

8366 

231 

3.14 

SI 

9  15.0 

296 

23  17  47.S5 

17  47.37 

5  47  51.7 

47  50.9 

74725 

8356 

232 

3.15  1 

SS 

9  11.0 

297 

23  17  43.02 

17  43.14 

5  48  174 

48  16.6 

74635 

8346 

233 

8.16 ; 

S3 

9     7.0 

298 

S3  17  38.88 

17  39.00 

5  48  48.5 

48  41.7 

7.4541 

8336 

234 

3.17 

S4 

9    3.0 

299 

S3  17  34.83 

17  34.95 

5  49     6J 

49     6.2 

74442 

8325 

235 

3.18 

S5 

8  59.0 

300 

23  17  30.87 

17  30.99 

5  49  30.7 

49  30.1 

7.4339 

8313 

236 

3.19 

S6 

8  55.0 

301 

23  17  27X)1 

17  87.18 

5  49  53.9 

49  53.3 

74232 

8301 

237 

3.19, 

S7 

8  51.0 

302 

23  17  23.24 

17  83.35 

5  50  16.5 

50  15.9 

74120 

8.188 

23S 

330 

S8 

8  47.0 

303 

23  17  19.57 

17  19.68 

5  50  384 

50  37.8 

7.4004 

8.175 

238 

330' 

S9 

8  43.0 

304 

23  17  16.00 

17  16.10 

5  50  59.6 

50  59.1 

7.3883 

8.162 

239 

331 

80 

8  39.0 

305 

23  17  12.53 

17  19.63 

5  51  80.2 

51  19.7 

73756 

8.148 

239 

332 

31 

8  35.0 

306 

S3  17     9.16 

17     9.86 

5  51  40.1 

51  39.6 

73624 

8.133 

240 

332  , 

33 

8  31.0 

307 

83  17     5.90 

17     6.00 

-  5  51   59.3 

51  58.8 

-73485 

-  8.118 

+2  40 

-►333 
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FOR  WASHINGTON  SIDEREAL  NOON 

AND 

[MERIDIAN  TRANSIT.   .     | 

Mean  Botor  Tlma  of 
Meridiui  Trmiwlt, 

Side- 

Apparait 
Bight  Ammrioa. 

Apptnot  DeeliiMtioii. 

in  muml  MinntM. 

Log.  CoeOeient    1 

Date. 

which  preowles 
Sid.  Oh. 

At 

SidanalOh. 

At 

Tnarft. 

At 

BklwMlOh. 

At 

Tnuuit. 

InR.A. 

In  Deo. 

InR.A. 

In  Deo. 

d. 

h.  m. 

h.    m.    >. 

m.    >. 

O        1        II 

1 

Not.  1 

8  31.0 

307 

23  17     5.90 

17     6.00 

-  5  51  59.3 

51  58.8 

-7J4S5 

-  8.118 

+2.40 

+3.23 

S 

8  27.0 

308 

23  17     2.74 

17     2.84 

5  52  17.8 

52  17.3 

7.3340 

8.102 

2.41 

3.23 

3 

8  23.1 

809 

23  16  59.69 

16  59.79 

5  52  35.6 

52  35.1 

7.3187 

8.084 

•      2.42 

3.24 

4 

8  19.1 

310 

23  16  56.75 

16  56.84 

5  52  52.7 

52  52.2 

7.3026 

8.066 

2.42 

3.24 

5 

8  15.1 

311 

23  16  53.91 

16  54.00 

5  53     9.1 

53     8.6 

7.2857 

8.046 

2.43 

3.25 

6 

8  11.1 

312 

23  16  51.18 

16  51.27 

5  53  24.7 

53  24.3 

7.2679 

8.025 

2.43 

3.25 

7 

8     7.2 

313 

23  16  48.57 

16  48.65 

5  53  39.6 

53  39.2 

7.2491 

8.003 

2.43 

3.25 

8 

8    3.2 

314 

23  16  46.07 

16  43.16 

5  53  53.8 

53  53.4 

7.2294 

7.980 

2.44 

3.25 

9 

7  59.2 

315 

23  16  43.69 

16  43.76 

5  54     7.2 

54     6.8 

7.2085 

7.956 

2.44 

3.26 

10 

7  55.3 

316 

23  16  41.42 

16  41.49 

5  54  19.8 

54  19.5 

7.1864 

7.930 

2.44 

3.26 

11 

7  51.3 

317 

23  16  39.26 

16  39.33 

5  54  31.7 

54  31.4 

7.1629 

7.902 

2.45 

3.26 

IS 

7  47.3 

318 

23  16  37.22 

16  37.29 

5  54  42.9 

54  42.6 

7.1380 

7.872 

2.45 

3.26 

13 

7  43.4 

319 

23  16  35.30 

16  35.36 

5  54  53.3 

54  53.0 

7.1118 

7.840 

2.45 

3.26 

U 

7  39.4 

320 

23  16  33.49 

16  33.55 

5  55     2.9 

55     2.7 

7.0846 

7.805 

2.45 

3.27 

15 

7  35.4 

321 

23  16  31.80 

16  31.85 

5  55  11.8 

55  11.6 

7.0538 

7.768 

2.46 

3.27 

16 

7  31.5 

322 

23  16  30.23 

16  30.27 

5  55  19.9 

55  19.7 

7.0206 

7.728 

2.46 

3.27 

17 

7  27.5 

328 

23  16  28.78 

16  28.82 

5  55  27.8 

55  27.1 

6.9847 

7.685 

2.46 

3.27 

18 

7  23.5 

324 

23  16  27.44 

16  27.48 

5  55  33.8 

55  33.7 

6.9454 

7.634 

2.47 

3.27 

19 

7  19.6 

325 

23  16  26.23 

16  26.27 

5  55  39.6 

55  39.5 

6.9023 

7.574 

2.47 

3.27 

20 

7  15.6 

326 

23  16  25.14 

16  25.18 

5  55  44.6 

55  44.5 

6.8544 

7.505 

2.47 

3.28 

21 

7  11.7 

327 

23  16  24.18 

16  24.21 

5  55  48.8 

55  48.7 

6.7935 

7.421 

2.48 

3.28 

22 

7     7.7 

328 

23  16  23.35 

16  23.37 

5  55  52.2 

55  52.1 

6.7281 

7.319 

2.48 

3.28 

23 

7    3.8 

329 

23  16  22.64 

16  22.66 

5  55  54.8 

55  54.7 

6.6478 

7.184 

2.48 

3.28 

24 

6  59.8 

330 

23  16  22.06 

16  22.07 

5  55  56.6 

55  56.5 

6.5576 

6.988 

2.48 

3.28 

25 

6  55.9 

331 

23  16  21.60 

16  21.61 

5  55  57.5 

55  57.5 

6.4383 

-  6.592 

2.48 

3.28 

26 

6  51.9 

332 

23  16  21.27 

16  21.28 

5  55  67.7 

55  57.7 

6.2730 

+  6.312 

2.49 

3.28 

27 

6  48.0 

333 

23  16  21.06 

16  21.07 

5  55  57.0 

55  57.0 

5.9877 

6.883 

2.49 

3.29 

28 

6  44.0 

334 

23  16  20.99 

16  20.99 

5  55  55.5 

55  55.5 

-4.8416 

7.120 

249 

3.29 

29 

6  40.1 

335 

23  16  21.04 

16  21.04 

5  55  53.2 

55  53.3 

+5.9024 

7.273 

2.49 

3.29 

30 

6  36.2 

836 

23  16  21.22 

16  21.22 

5  55  50.1 

55  50.2 

6.2395 

7.386 

2.49 

3.29 

Dec  1 

6  323 

337 

23  16  21.53 

16  21.52 

5  55  46.1 

55  46.3 

6.4214 

7.475 

2.49 

3.29 

2 

6  28.4 

338 

23  16  21.97 

16  21.95 

5  55  41.4 

55  41.6 

6.5406 

7.558 

2.49 

3.29 

3 

6  24.5 

339 

23  16  22.53 

16  22.51 

5  55  35.8 

55  36.0 

6.6427 

7.619 

2.49 

3.29 

4 

6  20.5 

340 

23  16  23.23 

16  23.20 

5  55  29.4 

55  29.7 

6.7224 

7.670 

2.49 

3.29 

5 

6  16.6 

341 

23  16  24.05 

16  24.01 

5  55  22.2 

55  22.5 

6.7910 

7.717 

2.49 

3.29 

6 

6  12.7 

342 

23  16  25.00 

16  24.95 

5  55  14.2 

55  14.5 

6.8459 

7.761 

2.49 

3.29 

7 

6     8.8 

343 

23  16  26.07 

16  26.02 

5  55     5.4 

55     5.7 

6.8967 

7.801 

2.49 

3.29 

8 

6    4.9 

344 

23  16  27.27 

16  27.22 

5  54  55.7 

54  56.1 

6.9454 

7.838 

2.49 

3.29 

9 

6     1.0 

345 

23  16  28.60 

16  28.55 

5  54  45.3 

54  45.7 

6.9846 

7.873 

2.49 

3.29 

10 

5  57.1 

346 

23  16  30.05 

16  30.00 

5  54  34.1 

54  34.5 

7.0234 

7.905 

2.49 

3.29 

11 

5  53.2 

347 

23  16  31.63 

16  31.58 

5  54  22.1 

54  22.5 

7.0578 

7.935 

2.48 

3.29 

12 

5  49.3 

348 

23  16  33.34 

16  33.28 

5  54     9.3 

54     9.7 

7.0896 

7.963 

2.48 

3.29 

13 

6  45.4 

349 

23  16  35.17 

16  35.11 

5  53  55.7 

53  56.1 

7.1204 

7.989 

248 

3.28 

14 

5  41.5 

350 

23  16  37.13 

16  37.07 

5  53  41.3 

53  41.7 

7.1491 

8.013 

348 

3.28 

15 

5  37.6 

351 

23  16  39.22 

16  39.15 

5  53  26.1 

53  26.5 

7.1746 

8.036 

248 

3.28 

16 

5  33.7 

352 

23  16  41.43 

16  41.36 

5  53  10.1 

53  10.5 

7.1995 

8.057 

248 

3.28 

17 

5  29.8 

353 

23  16  43.77 

16  43.70 

5  52  53.3 

52  53.8 

7.2218 

8.077 

248 

3.28 

18 

5  25.9 

854 

23  16  46.23 

16  46.16 

5  52  35.7 

52  36.2 

7.2447 

8.096 

248 

3.28 

19 

5  22.0 

355 

23  16  48.82 

16  48.75 

5  52  17.4 

52  17.9 

7.2655 

8.114 

248 

3.28 

20 

5  18.1 

856 

23  16  51.53 

16  51.46 

5  51  58.3 

51  58.8 

7.2856 

8.131 

248 

3.27 

21 

5  14.2 

357 

23  16  54.37 

16  54.29 

5  51  38.5 

51  38.9 

7.3040 

8.148 

247 

3.27 

22 

5  10.3 

358 

23  16  57.33 

16  57.24 

5  51   17.8 

51   18.3 

7.3216 

8.164 

247 

3.27 

23 

5     6.4 

359 

23  17     041 

17     0.32 

5  50  56.4 

50  56.9 

7.3389 

8.179 

247 

3.27 

24 

5     2.5 

360 

23  17     3.61 

17     3.52 

5  50  34.2 

50  34.7 

7.3561 

8.194 

2.47 

3.26 

25 

4  58.6 

361 

23  17     6.94 

17     6.84 

5  50  11.3 

50  11.8 

7.3718 

8.208 

246 

3.26 

26 

4  54.8 

362 

23  17  10.39 

17  10.28 

5  49  47.6 

49  48.2 

7.3867 

8.222 

246 

3.26 

27 

4  51.0 

363 

23  17  13.95 

17  13.84 

5  49  23.1 

49  23.8 

7.4010 

8.236 

246 

3.25 

28 

4  47.1 

364 

23  17  17.64 

17  17.52 

5  48  57.9 

48  58.7 

7.4145 

8.249 

245 

3.25 

29 

4  43.2 

365 

23  17  21.44 

17  21.31 

5  48  32.0 

48  32.8 

7.4281 

8.262 

245 

3.25 

30 

4  39.4 

366 

23  17  25.35 

17  25.22 

5  48     5.4 

48     6.2 

7.4414 

8.274 

2.44 

3.24 

31 

4  35.6 

367 

23  17  29.38 

17  29.25 

5  47  38.0 

47  38.9 

7.4529 

8.286 

2.43 

3.24 

32 

4  31.8 

368 

23  17  33.53 

17  33.39 

-  5  47     9.9 

47  10.9 

+7.4638 

+  8.297 

+242 

+3.24  1 
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HORIZONTAL  PARALLAXES  AND  SEMIDLAIIETERS. 

0*- 

HORIZONTAL  PARAf.T.ATlM 

TKRTIOAL  CTJfTDTAMlCTBB- 

SID.  Tim  OF   8EMIDIAMETBR 
PAS8IN0  TBI  MmroiAlf. 

« 

9 

i 

« 

? 

<? 

5 

9 

^ 

d. 

N 

« 

» 

H 

M 

M 

M. 

i. 

1. 

I 

5.98 

10.28 

6.55 

2^2 

1030 

337 

0.18 

a68 

036 

« 

6.05 

9.84 

6.82 

2^ 

9.76 

4.02 

0.17 

a66 

036 

U 

6.25 

943 

7.10 

243 

935 

4.19 

0.17 

0.64 

038 

16 

6.54 

9J07 

741 

2.54 

9.00 

437 

0.18 

a6i 

039 

SI 

6.98 

8.75 

7.74 

2.71 

837 

436 

0.18 

0.60 

030 

26 

7.63 

844 

8.09 

2.98 

837 

4.78 

030 

038 

033 

31 

8.63 

8.16 

847 

3^ 

8.10 

630 

032 

036 

034 

36 

10.01 

7.91 

8.88 

8J9 

735 

534 

035 

035 

035 

41 

11.69 

7.67 

9.31 

4.54 

731 

549 

039 

032 

036 

46 

13X)5 

745 

9.77 

5J0S 

739 

5.76 

033 

030 

038 

51 

13.47 

7.25 

10.25 

5M 

7.19 

635 

035 

049 

040 

56 

12J0 

7M 

10.78 

5M 

730 

634 

033 

047 

041 

61 

11.90 

6.88 

11.26 

4.63 

632 

634 

030 

046 

043 

66 

10.84 

6.72 

11.76 

4.22 

6.67 

6.98 

038 

045 

046 

71 

9.90 

6.57 

12J5 

3.85 

632 

732 

035 

043 

047 

76 

9.13 

642 

12.70 

336 

637 

749 

0.23 

043 

049 

81 

8.48 

6.29 

13J09 

SJ30 

634 

7.78 

031 

042 

030 

86 

7.95 

6.16 

1340 

3.10 

6.11 

731 

0.19 

041 

031 

91 

7.51 

6.05 

13.61 

2.93 

630 

8.04 

0.18 

039 

033 

96 

7.14 

5.94 

13.73 

2.78 

539 

839 

0.17 

039 

033 

101 

6J5 

5.84 

13.72 

2.66 

5.79 

839 

0.17 

038 

033 

106 

6.62 

5.74 

13.60 

237 

5.69 

833 

0.17 

037 

033 

111 

646 

5.65 

13.39 

2.52 

5.60 

7.90 

0.17 

037 

032 

116 

6.45 

5.57 

13.10 

231 

532 

7.72 

0.18 

037 

031 

121 

6.58 

549 

12.75 

236 

545 

732 

0.18 

036 

049 

126 

6J9 

543 

12.35 

2.68 

539 

738 

0.18 

035 

048 

131 

7.42 

5J6 

11.92 

2.89 

532 

733 

030 

035 

047 

136 

8.14 

5.30 

11.51 

3.18 

5.26 

6.78 

0.23 

035 

045 

141 

9.06 

5.24 

11.08 

3.53 

530 

633 

036 

035 

a43 

146 

10.16 

5.19 

\0M 

3.96 

5.15 

639 

039 

035 

041 

151 

1140 

5.15 

10.26 

444 

5.11 

6.05 

032 

034 

040 

156 

12.73 

5.11 

9J8 

4.95 

537 

532 

•036 

034 

038 

161 

UJOl 

5J0B 

9.52 

546 

534 

531 

038 

034 

037 

166 

15.00 

5.04 

9.18 

5.84 

530 

541 

041 

034 

036 

171 

15.44 

5X>2 

8.87 

6X)1 

4.98 

533 

040 

035 

035 

176 

15.12 

4.99 

8.56 

5.88 

435 

537 

039 

035 

034 

181 

14.13 

4.98 

8.29 

530 

434 

439 

036 

035 

033 

186 

12.73 

4.96 

8.03 

4.96 

432 

4.73 

033 

035 

030 

191 

11.26 

4.95 

7.79 

438 

431 

439 

0.28 

035 

030 

196 

9.87 

4J5 

7.56 

8.84 

431 

446 

035 

034 

039 

201 

8.68 

4.95 

7.35 

338 

431 

433 

032 

034 

039 

206 

7.73 

4.95 

7.16 

3.02 

431 

432 

030 

034 

038 

211 

7.05 

4.95 

6J7 

2.75 

431 

4.11 

0.18 

034 

038 

216 

6.62 

4.97 

6.80 

237 

432 

431 

0.18 

034 

0.27 

221 

6.39 

4.98 

6.64 

246 

4.94 

331 

0.17 

033 

037 

226 

6.31 

54)0 

6.49 

245 

4.96 

332 

0.17 

033 

037 

231 

6.34 

5M 

6^ 

246 

438 

3.74 

0.16 

033 

036 

236 

644 

&M 

6.21 

231 

531 

3.66 

0.17 

033 

036 

241 

6.62 

5.08 

6.09 

237 

534 

339 

0.16 

033 

036    1 

246 

6.85 

5.12 

5.98 

2.67 

538 

3.52 

0.17 

033 

035    1 

251 

7.16 

5.16 

5^ 

2.79 

5.12 

345 

0.18 

033 

034 

256 

1M 

5^ 

5.76 

2.94 

5.16 

339 

0.19 

034 

034 

261 

8.03 

5.25 

5.66 

3.14 

531 

333 

031 

034 

034 

266 

8.64 

5.30 

5.56 

336 

536 

338 

033 

034 

033 

271 

9.41 

5.36 

547 

3.66 

532 

3,23 

036 

035 

033 

276 

10.37 

542 

5.39 

4.05 

538 

3.18 

037 

036 

033 

• 

281 

11.51 

549 

5.30 

448 

545 

3.12 

031 

037 

033 

286 

1234 

5.56 

5.23 

4.88 

531 

3.08 

033 

038 

a23 

291 

12J6 

5.64 

5.15 

bJOO 

939 

833 

032 

038 

032 

296 

\tJOO 

5.72 

5.08 

4.67 

537 

2.99 

030 

039 

0.22 
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HORIZONTAL  PARALLAXES  AND  SEMIDLOIETERS. 

HOBIZOirTAL  PAKALLAXIBH. 

YXBTIOAL  SnODTAMSTBR. 

SID.  TIMB  OF   SEMIDTAMmrBB 
PASSIMO  THS  MSaiDlAM. 

Date. 

« 

9 

i 

5 

9 

<f 

8 

9 

<? 

d. 

M 

M 

M 

M 

n 

M 

>. 

>. 

I. 

SOI 

10.42 

531 

531 

4.06 

5.76 

2.95 

035 

040 

0.22 

306 

8.96 

5.90 

4.94 

349 

5.85 

231 

032 

041 

031 

311 

7.85 

6.00 

4.88 

337 

535 

237 

0.19 

042 

031 

316 

7.20 

6.10 

431 

2.80 

6.05 

2.84 

0.18 

044 

031 

321 

6.67 

6.21 

4.76 

2.60 

6.16 

230 

0.18 

045 

030 

326 

634 

633 

4.70 

8.46 

638 

2.77 

0.17 

0.45 

0.20 

331 

6.13 

6.47 

4.64 

238 

642 

2.73 

0.16 

046 

030 

336 

5.99 

631 

438 

233 

636 

2.70 

0.17 

047 

0.20 

341 

5.93 

6.75 

433 

231 

6.70 

237 

0.16 

048 

0.20 

346 

5.92 

6.91 

4.48 

230 

635 

2.64 

0.16 

049 

0.19 

351 

5.97 

7.07 

4.43 

232 

731 

231 

0.17 

049 

0.19 

356 

6.08 

736 

438 

237 

7.20 

2.58 

0.17 

049 

0.19 

361 

6.27 

6v45 

433 

2.44 

739 

235 

0.17 

031 

0.19 

366 

6.57 

7.65 

438 

235 

739 

232 

0.18 

032 

0.18 

Ok- 

BIdanal 

Site. 

]l 

h 

d 

V 

h 

d 

V 

h 

& 

<L 

H 

M 

N 

« 

a 

• 

u. 

■. 

1. 

1 

1.54 

1.06 

045 

16.93 

9.71 

1.77 

132 

0.73 

0.13 

11 

1.52 

136 

045 

16.59 

9.63 

1.76 

1.20 

0.72 

0.12 

21 

1.49 

1.05 

044 

1631 

933 

1.74 

1.17 

0.71 

0.12 

31 

1.47 

133 

0.44 

1639 

9.40 

1.72 

1.16 

0.70 

0.12 

41 

M5 

1.02 

0.44 

15.93 

936 

1.71 

1.14 

0.69 

0.12 

51 

1.44 

130 

043 

15.82 

9.10 

139 

1.13 

0.68 

0.12 

61 

1.44 

0.98 

0.48 

15.76 

8.93 

1.68 

1.12 

037 

0.12 

71 

1.44 

036 

0.43 

15.76 

8.76 

1.67 

1.12 

0.66 

0.12 

81 

1.44 

034 

042 

15.83 

8.60 

1.66 

1.12 

0.64 

0.11 

91 

1.45 

0.93 

042 

15.94 

846 

1.64 

1.13 

0.64 

0.11 

101 

M7 

031 

042 

16.10 

832 

134 

1.14 

0.63 

0.11 

111 

1.49 

0.90 

042 

1632 

830 

1.63 

1.16 

0.63 

0.11 

121 

1.51 

039 

042 

1639 

839 

1.63 

1.17 

0.62 

O.U 

131 

\M 

0.88 

042 

16.92 

7.99 

1.63 

130 

031 

0.11 

141 

1.58 

037 

042 

1730 

732 

1.63 

132 

031 

O.U 

151 

1.62 

036 

042 

17.75 

736 

133 

135 

031 

O.U 

161 

1.66 

0.86 

042 

1835 

732 

1.64 

139 

0.60 

0.11 

171 

1.71 

036 

042 

18.80 

730 

134 

133 

0.60 

O.U 

181 

1.77 

0.86 

042 

1939 

7.80 

135 

138 

0.60 

0.11 

191 

132 

036 

0.43 

2032 

732 

1.66 

142 

0.60 

0.11 

201 

138 

0.86 

0.43 

2038 

7.86 

138 

146 

0.60 

0.12 

211 

1.94 

0.87 

0.43 

2135 

7.90 

1.69 

131 

0.60 

0.12 

231 

2J0\ 

037 

0.44 

22.00 

737 

1.70 

135 

0.60 

0.12 

.    231 

2.06 

0.88 

0.44 

2238    ' 

837 

1.72 

1.60 

031 

0.12 

241 

2.11 

0.89 

0.44 

2338 

8,17 

1.73 

1.64 

032 

0.12 

251 

2.14 

031 

045 

23.49 

839 

1.75 

1.66 

0.62 

0.12 

261 

2.16 

032 

045 

23.74 

8.43 

1.76 

1.68 

0.63 

0.13 

271 

2.17 

0.94 

0.45 

23.82 

837 

1.77 

1.68 

0.64 

0.13 

281 

2.16 

036 

045 

23.70 

8.73 

1.78 

137 

.0.66 

0.13 

291 

2.13 

0.98 

0.46 

23.42 

8.89 

130 

135 

0.66 

0.13 

301 

2.09 

039 

046 

2238 

9.05 

1.80 

1.62 

0.68 

0.13 

311 

2.04 

131 

046 

2234 

931 

130 

1.58 

0.69 

0.13 

321 

1.99 

1.03 

046 

21.70 

937 

130 

134 

0.70 

0.13 

331 

1.92 

1.04 

046 

21.12 

9.50 

130 

149 

0.71 

0.13 

841 

136 

135 

046 

2044 

931 

13P 

144 

0.72 

0.13 

351 

1.80 

136 

046 

19.76 

9.68 

•l.T9 

139 

0.73 

0.13 

361 

1.74 

1.07 

046 

19.12 

9.72 

1.78 

135 

0.73 

0.13 

371 

1.68 

1.08 

046 

1832 

9.76 

1.77 

131 

0.73 

0.13 

He 

«.  —Tor  N«ptiiiM  ftU  He 
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llu  .  0"J8  (biftm  1464.  tad  aflir  84M.) 
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Date. 
1856. 

BBOTANaULAB  SQUATOIUAL. 

POLAR  ECLIPTIO.         J 

X. 

IP. 

T. 

T'. 

B. 

V. 

TnMLoc«ltad». 

if 

TifltllTiih 

I 
Loc.E«d. 

Jail  IJQ 

-h.l800258 

0659 

—3867099 

7179 

—3848141 

7792 

O    1  u 

280  99  03 

M 

9.1 

+039 

93  1 
926661 

1.5 

.1886198 

6592 

3852084 

2158 

3841629 

1279 

281  9  96.4 

44.2 

+032 

26672; 

2.0 

.1971994 

2980 

3896977 

6449 

3894816 

4467 

281  94  113 

193 

—035 

26692! 

2.5 

.2057640 

8019 

3819981 

KK)50 

3827709 

7954 

282  4  463 

64.4 

0.12 

86618 

ZJO 

.2149128 

9500 

3802892 

2969 

3820291 

:9942 

282  95  22.4 

29.9 

0.18 

96648, 

9.5 

-h^228452 

8817 

—37851 18 

6189 

—3812581 

2299 

289  5  67.7 

65.1 

—034 

926689 

4.0 

.2313605 

9962 

3766655 

6718 

3804572 

4224 

289  96  993 

403 

030 

26729  1 

4.5 

.2398581 

8991 

3747508 

7568 

3796264 

5916 

284  7  8.7 

15.9 

036 

26766 

5.0 

.2483373 

9714 

.8727676 

7794 

3787660 

7912 

284  97  44.4 

513 

0.41 

26814, 

6.6 

.2567973 

8307 

3707161 

7217 

3778768 

8411 

286  8  19.9 

263 

0^ 

26866' 

6.0 

-h.2652371 

2698 

—.8685966 

6021 

—3769562 

9215 

286  98  65.4 

623 

—0/49 

926929  1 

6.5 

.2736561 

6881 

3664092 

4146 

3760069 

:9729 

286  9  90.8 

973 

031 

26984  > 

7.0 

.2820536 

0848 

.8641641 

1599 

3760284 

:9999 

286  40  6.1 

123 

039 

27049' 

7.5 

.2904290 

4594 

.8618914 

8965 

3740206 

:9861 

287  10  41.4 

48.1 

034 

27129  1 

8.0 

.2987817 

8115 

3694415 

4466 

3729896 

9491 

287  41  163 

29.1 

036 

27192 

8.5 

-h^71H0 

1401 

-3569842 

9891 

-3719172 

8828 

288  11  51.7 

58.1 

—036 

9272701 

9.0 

.3154162 

4447 

.8544601 

4648 

3708218 

7876 

288  42  263 

99.1 

037 

27952 

9.5 

.3236967 

7244 

.8518691 

8797 

3696975 

6692 

289  19  1.7 

7.9 

035 

27498  1 

10.0 

.3319516 

9786 

.8492117 

2162 

3685440 

6099 

289  49  96.7 

42.8 

032 

27529! 

10.5 

.3401800 

2065 

3464880 

4924 

3679619 

9277 

290  14  11.4 

17.4 

0.48 

27624  i 

11.0 

+.3483814 

4075 

—.8496986 

7028 

—3661509 

1167 

290  44  46.0 

519 

—0.44 

927723  1 

U.5 

.3565553 

5810 

.8408491 

8472 

3649115 

8774 

291  15  20.4 

263 

0.40 

27826 

12.0 

3647012 

7265 

.8979221 

9261 

3636437 

6096 

291  45  543 

0.4 

035 

27994 

12.5 

3728183 

8432 

.8949959 

9998 

3623476 

9195 

292  16  28.7 

94.4 

031 

28046! 

13.0 

3809060 

9304 

.8918849 

8887 

3610299 

9899 

292  47  23 

83 

0.26 

28166 

13.5 

+3889639 

9879 

—3287692 

7729 

—3596710 

6970 

293  17  963 

41.9 

-030 

928288 

14.0 

3969912 

.•0148 

.8255894 

5990 

3582907 

2568 

293  48  9.8 

153 

ai4 

28417  1 

14.5 

.4049873 

H)I05 

.8229454 

9489 

3568826 

8487 

294  18  43.1 

48.5 

0.08 

28551 

15.0 

.4129514 

9743 

3190977 

0411 

35.54468 

4129 

294  49  163 

213 

—0.01 

28691 

153 

V4208832 

9056 

3156665 

6698 

3599895 

9497 

295  19  49.2 

64.4 

+036 

28856 

16/) 

+.4287819 

8038 

—.8122922 

2965 

—3524928 

4591 

295  50  21.9 

27.0 

+0.12 

928988 

16.5 

.4366470 

6684 

.8087949 

7982 

3509748 

9412 

296  20  64.4 

59.4 

0.18 

29146; 

17.0 

.4444779 

4988 

3051751 

1784 

3494296 

9961 

296  51  26.8 

91.7 

034 

299081 

17.5 

.4522742 

2947 

.8015590 

5569 

3478576 

8241 

297  21  58.9 

63.7 

030 

29477 

18.0 

•4600351 

0651 

.7978691 

8724 

3462586 

2261 

297  52  30.8 

95.5 

036 

29652: 

18.5 

+4677601 

7796 

—.7941295 

1268 

5995 

298  23  2.4 

7.0 

+0.40 

929894' 

19.0 

.4754488 

4679 

.7909167 

9200 

3429806 

9479 

298  53  99  9 

983 

0.44 

90OS9  • 

19.5 

.4831006 

1192 

.7864487 

4520 

3419019 

2688 

299  24  5.1 

93 

0.47 

90218 

20.0 

.4907148 

7330 

.7825202 

5295 

3995968 

5697 

299  54  96.2 

40.6 

0.49 

90421 

20.5 

V4982909 

3088 

.7786911 

6944 

3978667 

8927 

900  25  7.1 

113 

031 

90629 

21.0 

+.5058285 

8459 

-.7744821 

4864 

—  9961089 

0766 

900  55  97.8 

42.1 

+032 

990844. 

21.5 

3133270 

9440 

.7709791 

9766 

3949252 

2925 

901  26  83 

12.4 

034 

91067! 

22.0 

.5207859 

8025 

.7662048 

2081 

3925162 

4897 

901  56  98.4 

42.^ 

036 

91296  1 

22.5 

3282048 

2211 

.7619776 

9809 

3906818 

6495 

902  27  8.4 

12.4 

038 

91592 

23.0 

3355831 

5989 

.7676920 

6969 

3288217 

7895 

902  57  983 

42.2 

a60 

91776 

23.5 

+3429200 

9954 

—.7599479 

9607 

—3269969 

9049 

909  28  8.0 

11.8 

+038 

992026 

24.0 

3502152 

2902 

.7489442 

9475 

3260267 

:9999 

909  58  973 

41.4 

034 

92289 

24.5 

3574682 

4828 

.7444892 

4865 

3290901 

0584 

904  29  6.9 

10.6 

a49 

92546 

i5X) 

3646781 

6929 

.7999646 

9679 

3211294 

0979 

904  59  96.1 

99.7 

a43 

92815  1 

25.5 

.5718446 

8589 

.7959886 

9921 

3191440 

im 

906  90  6.1 

83 

037 

99090  ' 

26X) 

+3789671 

9804 

—.7907559 

7599 

—3171998 

1026 

906  0  94.0 

97.4 

+030 

999971 

26.5 

3860454 

0582 

.7260669 

0700 

3160990 

0680 

906  91  23 

53 

033 

99657 

27.0 

.5930787 

0911 

.7219206 

9242 

3190998 

0090 

9U7  1  91.1 

943 

0.16 

99950 

27.5 

.6000667 

0787 

.7166191 

5228 

3109666 

9259 

907  91  59.4 

62.5 

038 

94248: 

28.0 

.6070085 

0200 

.7116619 

6666 

3088489 

8184 

908  2  273 

9a6 

+030 

28.5 

+.6139097 

9148 

—.7067496 

7694 

-3067175 

6872 

908  92  553 

68.4 

-037 

994862. 

29.0 

.6207516 

7629 

.7017826 

7864 

3045622 

6921 

909  9  233 

26.1 

ai4 

95178' 

29.5 

.6275517 

5620 

.6967608 

7648 

3029899 

9694 

309  39  60.8 

593 

031 

96496 

9OJ0 

.6949094 

9199 

3916850 

6890 

3001808 

1611 

910  4  18.2 

203 

a27 

96824 

903 

.6410065 

0160 

3866564 

6596 

J979650 

9256 

910  94  453 

473 

039 

96154 

91.0 

+.6476602 

6699 

-.6819728 

9771 

-3957060 

6768 

911  5  123 

143 

—0.99 

996488, 
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Bate. 
1856. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

Y'. 

Z. 

Z'. 

Tme  LoDgitade. 

X' 

Latitude. 

Log.Rad. 
Vect.  s=  p 

Jan.  31.5 

+.6542640 

2727 

—.6761368 

1412 

—.2934340 

4051 

3U  35  39.1 

41.5 

—0.44 

9.9 
936826 

Feb.  \J0 

.6608175 

8258 

.6708482 

8527 

.2911392 

1105 

312  6  5.7 

8.0 

0.49 

37169 

1.5 

.6673201 

3281 

.6655074 

5120 

.2888218 

7934 

312  36  32  0 

34.3 

0.54 

37515 

2.0 

.6737711 

7787 

.6601147 

1194 

.2864817 

4535 

313  6  58.2 

60.4 

0.58 

37865 

2Ji 

.6801700 

1772 

.6546706 

6754 

.2841194 

0915 

313  37  24.1 

26U3 

0.61 

38217 

8.0 

-h.6865164 

5232 

—.6491756 

1805 

—.2817348 

7072 

314  7  49.8 

51.9 

—0.63 

938574 

3.5 

.6928098 

8163 

.6436301 

6351 

.2793282 

3009 

314  38  15.3 

17.3 

0.65 

38933 

4.0 

.6990494 

0556 

.6380348 

0399 

.2768999 

8729 

315  8  40.4 

42.3 

0.66 

39297 

4.5 

.7052350 

2409 

.6323899 

3951 

.2744502 

4235 

315  39  5.3 

7.1 

0.66 

39663 

5.0 

.7113658 

3714 

.6266959 

7012 

.2719790 

9526 

316  9  29.9 

31.6 

0.66 

40033 

5.5 

-h.71744l3 

4466 

—.6209533 

9588 

-.2694867 

4606 

316  39  54.1 

55.8 

—0.65 

940404 

6.0 

.7234613 

4663 

.6151626 

1682 

.2669736 

9478 

317  10  18.0 

19.6 

0.63 

40780 

6.5 

.7294253 

4300 

.6093242 

3299 

.2644398 

4143 

317  40  41.6 

43.1 

0.60 

41158 

7.0 

.7353326 

3370 

.6034390 

4448 

.2618856 

8604 

318  11  4.8 

6.2 

0.56 

41540 

7.5 

.7411830 

1871 

.5975071 

5131 

.2593111 

2862 

318  41  27.7 

29.0 

0.52 

41924 

SJO 

-h.7469761 

9799 

— J>915292 

5353 

—.2567166 

6920 

319  11  50.2 

514 

—0.48 

942312 

8.5 

.7527112 

7147 

.5855055 

5117 

.2541022 

0779 

319  42  12.4 

13.6 

0.43 

42702 

9.0 

.7583879 

3912 

.5794368 

4431 

.2514682 

4442 

320  12  34.2 

35.3 

0.38 

43097 

9.5 

.7640059 

0089 

.5733234 

3297 

.2488147 

7910 

320  42  55.6 

56.6 

0.32 

43493 

10.0 

.7695645 

5673 

.6671660 

1726 

.2461422 

1188 

321  13  16.7 

17.6 

0.25 

43894 

10.5 

+.7750636 

0661 

-.5609650 

9717 

—.2434508 

•4277 

321  43  37.3 

38.1 

—0.19 

944297 

11.0 

.7805028 

5051 

.5547211 

7280 

.2407407 

7179 

322  13  57.5 

58.2 

0.12 

44704 

11.5 

.7858817 

8838 

.5484347 

4418 

.2380120 

:9896 

322  44  17.2 

17.9 

—0.06 

45114 

12.0 

.7912000 

2018 

.5421064 

1137 

.2352653 

2432 

323  14  36.6 

37.2 

+0.01 

45529 

12.5 

.7964574 

4590 

.5357367 

7441 

.2325008 

4791 

323  44  55.5 

56.0 

0.07 

45947 

13.0 

-h.8016533 

6547 

—.5293260 

3337 

—.2297184 

6970 

324  15  14.0 

14.5 

+0.14 

946369 

13.5 

.8067873 

7885 

.5228751 

8829 

.2269185 

8975 

324  45  32.0 

32.4 

0.20 

46795 

14.0 

.8118590 

8600 

.5163845 

3925 

.2241014 

0808! 

325  15  49.7 

50.1 

0.26 

47226 

14.5 

.8168682 

8690 

.5098545 

8626 

.2212674 

2471 

325  46  06.8 

7.1 

0.29 

47661 

15.0 

.8218148 

8154 

.5032858 

2941 

.2184165 

3965 

326  16  23.6 

23.8 

0.33 

48100 

15.5 

+.8266982 

6985 

—.4966789 

6874 

—.2155490 

5293 

326  46  39.8 

40.0 

+0.36 

948544 

16.0 

.8315183 

5185 

.4900344 

0430 

.2126652 

6458 

327  16  55.6 

55.7 

0.40 

48992 

16.5 

.8362747 

2748 

.4833527 

3614 

.2097653 

7462 

327  47  10.9 

10.9 

0.41 

49445 

17.0 

.8409672 

9671 

.4766342 

6431 

.2068495 

8307 

328  17  25.9 

25.9 

0.43 

49902 

17.5 

.8455954 

5951 

.4698798 

8888 

.2039182 

8997 

328  47  40.3 

40.2 

0.44 

60365 

18.0 

+.8501591 

1586 

—.4630897 

0989 

—.2009714 

9532 

329  17  54.3 

54.2 

+0.46 

950832 

18.5 

.8546577 

6570 

.4562645 

2738 

.1980095 

:9916 

329  48  7.8 

7.6 

0.45 

51305 

19.0 

.8590911 

0902 

.4494046 

4141 

.1950325 

0150 

330  18  21.0 

20.7 

0.43 

51783 

19.5 

.8634591 

4580 

.4425105 

5201 

.1920407 

0235 

330  48  33.7 

33.3 

0.41 

52266 

20.0 

.8677614 

7602 

.4355828 

5926 

.1890343 

0174 

331  18  46.1 

45.7 

0.38 

52754 

20.5 

+.8719979 

9966 

—.4286220 

6319 

—  1860136 

:997l 

331  48  58.0 

57.5 

+0.34 

953247 

21.0 

.8761682 

1668 

.4216284 

6384 

.1829788 

9626 

332  19  9.5 

8.9 

0.29 

53744 

21.5 

.8802721 

2706 

V4146027 

6128 

.1799301 

9143 

332  49  20.6 

19.5 

0.25 

54247 

22.0 

.8843092 

3075 

.4075456 

5558 

.1768677 

8523 

333  19  314 

30.8 

0.20 

64754 

22.5 

.8882791 

2772 

.4004572 

4676 

.1737918 

7768 

333  49  41.7 

41.0 

0.15 

65266 

23.0 

+.8921816 

1796 

—.3933384 

S489 

—.1707027 

6881 

334  19  51.7 

51.0 

+0.09 

955783 

23.5 

.8960164 

0143 

.3861893 

1999 

.1676005 

5862 

334  50  1.3 

0.5 

+0.02 

56304 

24.0 

.8997832 

7810 

.3790107 

0215 

.1644855 

4716 

335  20  10.5 

9.6 

—0.05 

56829 

24.5 

.9034819 

4797 

.3718034 

8141 

.1613580 

3445 

335  50  19.3 

18.3 

0.12 

57358 

25.0 

.9071122 

1100 

.3645669 

5779 

.1582181 

2049 

336  20  27.8 

26.8 

0.19 

57892 

25.5 

+.9106737 

6715 

—.3573028 

3140 

—.15.50659 

0531 

336  50  35.8 

34.7 

—0.26 

958429 

26.0 

.9141662 

1640 

.3500117 

0230 

.1519019 

8895 

337  20  43.4 

42.3 

0.33 

58970 

26.5 

.9175893 

5871 

.3426933 

7047 

.1487260 

7141 

337  50  50.6 

49.4 

0.39 

59515 

27.0 

.9209428 

9406 

.3353489 

3604 

.1455391 

5274 

338  20  57.5 

66.3 

0.45 

60062 

27.5 

.9242265 

2243 

.3279785 

9902 

.1423407 

3293 

338  51  4.1 

2.8 

0.51 

60613 

28.0 

+.9274400 

4378 

—.3205828 

5946 

-.1391313 

1202 

339  21  10J3 

9.0 

— a56 

961166 

28.5 

.9305830 

5808 

.3131625 

1745 

.1359111 

9004 

339  51  16.1 

14.7 

0.61 

61723 

29.0 

.9336555 

6532 

.3057175 

7296 

.1326804 

6701 

340  21  21.6 

20.1 

0.65 

62283 

29.5 

.9366573 

6550 

.2982490 

2612 

.1294395 

4296 

340  51  26.7 

25.2 

0.68 

62844 

Mar.  1.0 

.9395879 

5857 

.2907576 

7699 

.1261885 

1790 

341  21  31.4 

29.8 

0.71 

63408 

1.5 

+.9424473 

4451 

—.2832437 

2561 

—.1229277 

9186 

341  51  35.6 

34.0 

—0.73 

963972 

48 
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Date. 
1856. 

RSOTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

1 

X. 

ap. 

Y. 

Y'. 

Z. 

Z'. 

a  =©'8 
Tra«  Longitade. 

If 

Latitude. 

Lok.RmL 
Vect.-^ 

d.9   ! 

O    t    II 

It 

II 

Mar.  2.0 

-f.9452351 

2329 

—.2757082 

7207 

—.1196575 

6487 

842  21  393 

373 

—0.75 

964539 

2.5 

.9479508 

9486 

.2681513 

1639 

.1163779 

3695 

342  51  42.9 

41.2 

0.76 

65107 

3.0 

.9505945 

5923 

.2605740 

5866 

.1130895 

0815 

343  21  46.0 

44.2 

0.76 

6.1677  , 

3.5 

.9.531660 

1638 

.2529764 

9892 

.1097923 

7847 

343  51  48.6 

46.8 

0.75 

66248 

4.0 

.9556652 

6630 

.2453596 

3726 

.1064866 

4794 

344  21  50.8 

48.9 

0.72 

66821 

4.5 

-h.9580917 

0894 

—.2377241 

7372 

—.1031728 

1659 

344  51  52.5 

50.6 

—0.70 

967395  ' 

5.0 

.9604451 

4428 

.2300705 

0837 

.0998511 

8446 

345  21  53.8 

513 

0.67 

67971 

5.5 

.9627259 

7236 

.2223994 

4127 

.0965216 

5155 

345  51  54.6 

523 

0.63 

68545 

6.0 

.9649333 

9310 

.2147114 

7249 

.0931849 

1792 

346  21  54.8 

523 

0.59 

69122  > 

6.5 

.9670675 

0652 

.2070071 

0207 

.0898411 

8358 

846  61  54.7 

52.5 

035 

6969S 

7.0 

-h.9691281 

1258 

—.1992870 

8008 

—.0864903 

48.^ 

347  21  54.0 

51.7 

—030 

970276  1 

73 

.9711150 

1127 

.1915518 

5657 

.0831330 

1286 

347  51  53.0 

50.7 

0.44 

70853 

8.0 

.9730282 

0259 

.1838019 

8159 

.0797695 

7656 

348  21  51.4 

19.0 

038 

71433 

8.5 

.9748675 

8652 

.1760381 

0524 

.0763998 

3964 

348  51  493 

46.9 

032 

72011 

9.0 

.9766331 

6308 

.1682613 

2756 

X)730245 

0216 

349  21  46.7 

44.2 

0.25 

78591  1 

9.5 

-h.9783246 

3223 

—.1604721 

4866 

-.0696436 

6412 

949  51  48.6 

41.0 

—0.19 

973171  1 

10.0 

.9799424 

9401 

.1526706 

6855 

.0662577 

2559 

350  21  40.0 

37.4 

0.12 

73753 

10.5 

.9814859 

4837 

.1448584 

8731 

.0628668 

8655 

350  51  35.7 

33.0 

—0.06 

74334  1 

11.0 

.9829548 

9527 

.1370356 

0504 

.0594715 

4707 

351  21  30.9 

28.2 

0.00 

74917 

11.5 

.9843495 

3475 

.1292027 

2176 

.0560719 

0716 

351  51  25.5 

22.7 

+0.06 

75500 

12.0 

-h.9856700 

6681 

— .12136ai 

3^54 

—.0526682 

6680 

352  21  19.5 

16.7 

+0.12 

976086 

12.5 

.9869160 

9142 

.ILI.^Om. 

.V241 

.0492605 

2612 

352  51  13.0 

10.1 

0.17 

76672 

13.0 

.9880879 

0862 

.1056494 

6646 

.04.W494 

8506 

353  21  6.0 

3.1 

0.23 

77260 

13.5 

.9891854 

1838 

.0977823 

7976 

.0424350 

4368 

353  50  58.4 

55.4 

0.26 

77848 

14.0 

.9902088 

2073 

.0899082 

9236 

X)390175 

0198 

354  20  503 

473 

030 

78438 

14.5 

-h.9911578 

1564 

—.0820278 

0433 

—.0355973 

6001 

354  50  413 

38.4 

+032 

979030 

15.0 

.9920324 

0311 

.0741416 

1572 

.0321746 

1779 

855  20  32.2 

29.1 

034 

79624  ! 

15.5 

.9928326 

8315 

.0662502 

2659 

.0287499 

7535 

355  50  223 

19.2 

035 

80220, 

16.0 

.9935586 

5576 

.0583541 

3699 

X)253229 

3271 

856  20  113 

83 

036 

80818  1 

16.5 

.9942102 

2093 

.0504539 

4699 

X>218944 

8991 

356  49  608 

573 

035 

81418 

17.0 

+.9947876 

7869 

—.0425503 

5664 

—.0184644 

4695 

357  19  493 

46.0 

+0.34 

982020  ' 

17.5 

.9952907 

2901 

.0346438 

6600 

X)l  50332 

0388 

357  49  87.1 

33.7 

032 

82624 

18.0 

.9957196 

7191 

.0267350 

7513 

.0116010 

6071 

358  19  244 

21.0 

0.30 

83231  ' 

18.5 

.9960742 

0738 

.0188245 

8410 

.0081681 

1746 

358  49  11.2 

7.7 

0.26 

63839, 

19.0 

.9963548 

3545 

.0109127 

9293 

i)047347 

7417 

359  18  57.4 

53.9 

0^ 

B4450 

19.5 

-h.9965611 

5609 

-.0030005 

0172 

—.0013010 

3035 

359  48  43.0 

39.4 

+0.19 

985063 

20.0 

.9966935 

6935 

+.0049121 

8953 

+.0021327 

1247 

0  18  28.1 

24.4 

0.15 

85679 

20.5 

.9967516 

7518 

.0128240 

8070 

.0055660 

5576 

0  48  123 

8.9 

0.09 

66297- 

21.0 

.9967359 

7363 

.0207349 

7180 

.0089990 

9902 

1  17  563 

52.8 

+0.02 

86918' 

21.5 

.9966461 

6467 

.0286446 

6277 

X)124312 

4220 

I  47  40.2 

36.4 

—035 

87540 

22.0 

-h.9964825 

4833 

+.0365524 

5354 

+  0158627 

8531 

9  17  23.2 

193 

—0.12 

968165 

22.5 

.9962449 

2459 

.0444576 

4405 

i)l92930 

2830 

8  47  05.9 

2.0 

0.19 

68793 

23.0 

.99.'i9334 

9346 

.0523596 

3425 

X)227220 

7116 

3  16  48.0 

44.0 

0.26 

69424 

23.5 

.9955480 

5494 

.0602579 

2407 

X)261493 

1385 

3  46  29.7 

25.7 

032 

90055 

24.0 

.9950888 

0904 

.0681516 

1344 

J0295748 

5636 

4  16  103 

6.7 

038 

90689 

UA 

-h.9945558 

5576 

+.0760401 

0228 

+X)329982 

9866 

4  45  51.4 

473 

—044 

991323' 

25.0 

.9939491 

9511 

.0839229 

9055 

.0364193 

4073 

5  15  313 

27.4 

031 

91960 

25.5 

.9932686 

2708 

.0918007 

7832 

.039^377 

8253 

5  45  113 

7.1 

0.57 

92597 

26.0 

.9925145 

5169 

.0996722 

6546 

X)432.'>.n 

2405 

6  14  503 

463 

0.63 

93837 

86.5 

.9916867 

6893 

.1075365 

5188 

/M66659 

6527 

6  44  29.4 

25.1 

0.67 

93878 

1 

27.0 

+.9907853 

7881 

+.11.W933 

3755 

+.0500754 

0618 

•7  14  7.9 

83 

— a72 

994519 

27.5 

.9898104 

8135 

.1232418 

2239 

.0534814 

4674 

7  43  45.9 

41.4 

0.75 

95160 

28.0 

.9887619 

7652 

.1310815 

0633 

.0568836 

8692 

8  13  233 

19.1 

0.78 

95802 

28.5 

.9876400 

6435 

.1389116 

8935 

X>602817 

2668 

8  42  603 

56.0 

0.80 

96443, 

29.0 

.9864448 

4486 

.1467318 

7136 

X)636755 

6602 

9  12  373 

32.7 

0.88 

97065' 

1 

29.5 

+  9851763 

1803 

+.1545413 

5230 

+X)670647 

0490 

9  42  13.4 

8.7 

-a83 

997726 

80.0 

.9838348 

8391 

.1623399 

3214 

.0704491 

4330 

10  11  49.2 

44.4 

0.84 

98367  1 

80.5 

.9824201 

4247 

.170126.'> 

1080 

.0738286 

8121 

10  41  24.4 

193 

0.83 

99007 

31.0 

.9809325 

9374 

.1779010 

8834 

.0772027 

1857 

11  10  593 

544 

0.82 

99647 < 

813 

.9793720 

3771 

.1856628 

6441 

.0805712 

5538 

1 1  40  33.7 

28.8 

0.80 

QOOSfS  . 

Apr.  1.0 

+.9777387 

7440 

+.1934110 

3922 +.0839340 

9162 

12  10  7.7 

2.7 

—0.76 

000983; 
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DAte. 
1856, 

UCTANQULAR  EQUATORIAL. 

POLAR  ECLIPTIC.         1 

X. 

X*. 

T. 

Y'. 
1261 

S. 

S'. 

Troe  Longitade. 

I' 

Latitude. 

Log.R«d. 

Vect.«p 

Apr.  IJ5 

-4-.9760326 

0382 

+.2011450 

+/)872907 

2724 

O    1    II 

12  39  41.1 

36.0 

11 
—0.72 

0.0 
001568 

2.0 

.9742541 

2600 

.2088643 

8453 

.0906411 

6223 

13  9  14.2 

9.1 

0.68 

02194 

2.5 

.9724034 

4095 

.2165682 

6491 

/)939848 

9656 

13  38  46.7 

41.5 

0.64 

02826 

3.0 

.9704802 

4866 

.2242564 

2872 

.0973216 

3020 

14  8  18.9 

13.7 

0.59 

03459 

3.5 

.9684851 

4918 

.2819281 

9088 

.1006511 

6310 

14  37  60.5 

45.2 

0.53 

04087 

4.0 

-4-.9664183 

4252 

+.2395827 

6633 

+.1039733 

9527 

16  7  21.6 

16.2 

^0.47 

004715 

4.5 

.9642798 

2872 

.2472194 

2000 

.1072878 

2669 

16  36  52.3 

46.9 

0.41 

05341 

6.0 

.9620700 

0776 

.2548376 

6181 

.1105944 

6731 

16  6  22.4 

16.9 

0.34 

06966 

6.5 

.9597887 

7967 

.2624369 

4174 

.1138927 

8710 

16  35  61.9 

46.4 

0.28 

06587 

6.0 

.9574364 

4446 

.2700169 

:9973 

.1171827 

1607 

17  6  20.9 

15.3 

0.21 

07207 

6.5 

+.9550131 

0215 

+.2775768 

6672 

+.1204639 

4416 

17  34  49.6 

43.8 

—0.15 

007824 

7.0 

.9525195 

5283 

.2861161 

0964 

.1237362 

7135 

18  4  17.5 

11.8 

0.08 

08440 

7.5 

.9499556 

9647 

.2926342 

6144 

.1269993 

9762 

18  33  44.9 

39.1 

—0.02 

090.53 

ao 

.9473211 

3305 

.3001304 

1106 

.1302528 

2293 

19  3  11.8 

6.0 

+0.04 

09665 

8.6 

.9446166 

6263 

.3076041 

6842 

.1334965 

4726 

19  32  38.2 

32.3 

0.09 

10274 

9.0 

+.9418429 

8530 

-f-.31 60543 

0344 

+.1367302 

7060 

20  1  64.0 

68.0 

+0.15 

010882 

9A 

.9390003 

0106 

.3224811 

4612 

.1399536 

9291 

20  31  29.2 

23.2 

0.18 

11486 

10.0 

.9360885 

0992 

.3298841 

8641 

.1431666 

1417 

21  00  53.8 

47.7 

0.22 

12088 

10.5 

.9331081 

1191 

.3372623 

2422 

.1463689 

3437 

21  30  17.8 

11.7 

0.25 

12689 

11.0 

.9300593 

0707 

.3446158 

6958 

.1496603 

6347 

21  59  41.3 

35.1 

0.27 

1^288 

llJi 

+.9269422 

9540 

+.3619439 

9239 

+.1527405 

7145 

22  28  64.2 

57.8 

+0.29 

013886 

12.0 

.9237574 

7695 

.3692457 

2256 

.1559094 

8831 

22  58  26.6 

20.3 

0.30 

14485 

12J> 

.9205050 

5175 

.3665210 

6009 

.1690667 

0402 

23  27  48.4 

43.0 

0.30 

15081 

18.0 

.9171855 

1984 

.3737686 

7485 

.1622122 

1854 

23  57  9.6 

3.2 

0.31 

15677 

13.5 

.9137992 

8125 

.3809886 

9684 

.1663455 

3184 

24  26  30.2 

23.7 

0.29 

16270 

14.0 

+.9103466 

3603 

+.3881 8'^2 

1600 

+.1684666 

4392 

24  56  60.3 

43.7 

+0.27 

016864 

U.5 

.9068276 

8416 

.3953437 

3235 

.1715753 

6476 

26  25  9.9 

3.2 

0.24 

17456 

15.0 

.9032424 

2569 

.4024784 

4581 

.1746714 

6433 

26  54  28.9 

22.2 

0.20 

18049 

15.5 

.8995917 

6066 

.4095833 

5630 

.1777548 

7263 

26  23  47.4 

40.6 

0.16 

18639 

16.0 

.8958755 

8909 

.4166590 

6383 

.1808250 

7961 

26  52  65.3 

58.5 

0.12 

19230 

16.5 

+.8920948 

1099 

+.4287036 

6832 

+.1838819 

8527 

27  22  22.7 

15.8 

+0.07 

019820 

17J0 

.8882483 

2646 

.4307174 

6969 

.1869253 

8958 

27  51  39.6 

32.6 

+0.01 

20411 

17.5 

.8843382 

3549 

.4376995 

6790 

.1899.'i50 

9251 

28  20  55.9 

48.9 

—0.05 

21001 

18.0 

.8803641 

3813 

.4446499 

6293 

.1929710 

9408 

28  50  11.7 

4.6 

0.11 

21591 

18.5 

.8763261 

3438 

.4615676 

5470 

.1059729 

9423 

29  19  27.0 

19.9 

0.18 

22180 

19.0 

+.8722245 

2426 

+.4684529 

4323 

+.1989607 

9297 

29  48  41.8 

34.6 

—0.25 

022770 

19.5 

.8680598 

0783 

.4653051 

2846 

.2019340 

9027 

30  17  56.3 

49.1 

0.32 

23357 

20.0 

.8638525 

8515 

.4721235 

1030 

.2048927 

8612 

30  47  10.2 

2.9 

0.39 

23945 

20.5 

.8595427 

5621 

.4789075 

8871 

.2078366 

8048 

31  16  23.7 

16.4 

0.45 

24532 

21.0 

.8551904 

2102 

.4856572 

6369 

2107655 

7334 

31  45  36.8 

29.4 

0.52 

25120 

21.5 

+.8507763 

7965 

+.4923715 

3512 

+.2136791 

6467 

32  14  49.3 

41.8 

—0.57 

025706 

22.0 

.8463005 

3212 

.4990506 

0304 

.2165773 

6446 

32  43  61.4 

53.9 

0.63 

26292 

22.5 

.8417634 

7845 

.5056935 

6734 

.2194600 

4271 

33  13  13.0 

5.4 

0.69 

26876 

23.0 

.8371654 

1869 

.5123003 

2803 

.2223270 

2938 

33  42  24.2 

16.6 

0.74 

27461 

23.5 

.8325067 

6286 

.5188699 

8500 

.2261780 

1445 

34  U  35.0 

27.3 

0.77 

28043 

24.0 

+.8277867 

8100 

+.5254027 

3828 

+.2280129 

9791 

34  40  45.4 

37.6 

—0.79 

028626 

24.5 

.8230086 

0313 

.5318975 

8776 

.2308315 

7974 

36  9  65.4 

47.6 

0.81 

29206 

25.0 

.8181699 

1930 

.5383543 

3345 

.2336335 

6992 

35  38  65.1 

57.2 

0.83 

29786 

25.5 

.8132718 

2954 

.5447725 

7527 

.2364188 

3842 

36  8  14.4 

6.5 

0.84 

30363 

26.0 

.8083145 

3386 

.5511517 

1319 

.2391872 

1624 

36  37  ^3.3 

15.3 

0.85 

30939 

26.5 

+.8032985 

3231 

+.5574911 

4713 

+.2419384 

9035 

37  6  31.8 

23.7 

—0.84 

031512 

27.0 

.7982238 

2488 

.5637906 

7705 

.2446722 

6369 

37  35  40.0 

31.9 

0.83 

32083 

27.5 

.7930910 

1165 

.5700491 

0293 

*. 2473885 

3529 

38  4  47.8 

39.6 

0.82 

32650 

28.0 

.7879007 

9267 

.5762669 

2471 

.2500870 

0511 

38  33  55.2 

46.9 

0.78 

33216 

28.5 

.7826531 

6796 

.5824430 

4232 

.2527675 

7313 

39  2  62.2 

53.8 

0.74 

33778 

29.0 

+.7773487 

3757 

+.5885773 

5575 

+.2554299 

3934 

39  32  8.8 

0.3 

-0.70 

034338 

29.5 

.7719879 

:0154 

.5946690 

6492 

.2580739 

0372 

40  1  15.0 

6.5 

0.66 

34892 

30.0 

.7665708 

5987 

.6007183 

6987 

.2606993 

6623 

40  30  20.8 

12.2 

0.61 

35444 

30.5 

.7610978 

1262 

.6067240 

7044 

.2633060 

2687 

40  59  26.3 

17.6 

0.55 

35992 

May  1.0 

.7555694 

5983 

.6126861 

6665 

.2658938 

8562 

41  28  31.5 

22.7 

0.49 

36537 

1.5 

+.7499860 

:0154 

+.6186038 

5843 

+.2684623 

4245 

41  57  36J3 

27.4 

—0.43 

037077 
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1856. 

BIOTANOULAR  EQUATORTAT<. 

POLAR  BCUPTIO.         1 

X. 

X*. 

Y. 

Y'. 

Z. 

V. 

TriM  LoDgitadtt. 

If 

Utltode. 

Lof.Rad. 

Maj  2.0 

-4-.7443483 

3781 

+.6244770 

4575 

+J710115 

:9785 

O    1    M 

42  26  40.7 

3i'.7 

-036 

OX) 
037613 

2.5 

.7386566 

6869 

.6303050 

2856 

.2735411 

5028 

42  55  44.7 

35.7 

0.29 

38145 

3.0 

.7829112 

9420 

.6360874 

0680 

.2760510 

0125 

43  24  483 

39.2 

0.22 

38674 

3.5 

.7271127 

1440 

.6418239 

8046 

.2785408 

5020 

43  53  514 

42.2 

0.16 

39197 

4.0 

.7212616 

2934 

.6475142 

4949 

.2810105 

:9714 

44  22  54.2 

44.9 

0J09 

39717 

4.5 

•4-.7153581 

3905 

+.6531576 

1384 

+.2834600 

4207 

44  51  56.5 

47.2 

—0.03 

040232 

5.0 

.7094030 

4360 

.6587.^35 

7344 

.2858889 

8494 

45  20  58.5 

49.1 

+0.03 

40744 

5.5 

.7033969 

4305 

.6643018 

2828 

.2882970 

2573 

45  49  60  0 

50.5 

0.09 

41250 

6.0 

.6973402 

3744 

.6698017 

7829 

.2906841 

6442 

46  18  61.1 

51.5 

0.14 

41753 

6.5 

.6912332 

2681 

.6752532 

2344 

.2930501 

0100 

46  47  61.6 

51.9 

0.18 

42250 

7.0 

-4-.6850760 

1116 

+.6806557 

6370 

+.2953949 

3546 

47  16  61.8 

52.0 

+0.22 

042743 

7.5 

.6788695 

9057 

.6860090 

:9904 

.2977183 

6778 

47  45  61.5 

51.6 

0.24 

43230 

8.0 

.  .6726143 

6511 

.6913125 

2940 

3000201 

9794 

48  14  60.8 

50.8 

0.26 

43714 

8.5 

.6663108 

3482 

.6965662 

5478 

3023001 

2592 

48  43  59.6 

49.5 

0.28 

44192 

9.0 

.6599596 

9977 

.7017692 

7509 

3045584 

5173 

49  12  58.0 

47.9 

030 

44665 

9.5 

+.6535611 

5998 

+.7069219 

9038 

+3067945 

7533 

49  41  56.0 

45.8 

+030 

045135 

10.0 

.6471160 

1553 

.7120237 

0057 

3090086 

9673 

50  10  53.6 

433 

031 

45602 

10.5 

.6406247 

6646 

.7170741 

0563 

3112004 

1590 

50  39  50.6 

403 

030 

46065 

11.0 

.6340877 

1281 

.7220731 

0554 

3133697 

3282 

51  8  473 

36.9 

0.29 

46525 

11.5 

.6275058 

5466 

.7270199 

0024 

3155162 

4746 

51  37  434 

42.9 

0.26 

46981 

12.0 

+■6208793 

9207 

+.7319143 

8967 

+3176402 

5985 

52  6  89.2 

28.7 

+0.23 

047434 

12.5 

.6142085 

2505 

.7367562 

7890 

3197414 

6996 

52  35  344 

233 

0.19 

47882 

13.0 

.6074941 

5366 

.7415452 

5282 

3218193 

7774 

53  4  293 

18.6 

0.14 

48328 

13.5 

.6007367 

7797 

.7462811 

2642 

3238744 

8324 

53  33  23.6 

22.8 

0.09 

48770 

14.0 

.5939370 

9807 

.7509634 

9467 

3259061 

8640 

54  2  17.6 

6.7 

+0.04 

49211 

14.5 

+.5870949 

1391 

+.7555921 

5756 

+3279145 

8724 

54  31  11.1 

0.2 

—0.02 

049647 

15.0 

.5802118 

2560 

.7601666 

1504 

3298994 

8572 

54  59  643 

533 

0.09 

50082 

15.5 

.5732867 

3320 

.7646870 

6710 

3318606 

8184 

55  28  57.0 

45.9 

0.15 

50513 

16.0 

.5663216 

3675 

.7691529 

1372 

3337984 

7561 

55  57  494 

38.2 

0.22 

50943 

16.5 

.5593164 

3629 

.7735639 

5484 

3357123 

6699 

56  26  413 

3OJ0 

0.28 

51371 

'    17.0 

+.5522715 

3186 

+.7779200 

9047 

+3876024 

5600 

56  55  32.9 

21.6 

—035 

051794 

17.5 

.5451875 

2351 

.7822208 

2057 

3394685 

4260 

57  24  24.1 

12.7 

041 

52215 

18.0 

.5380652 

1133 

.7864660 

4511 

.3413104 

2679 

57  53  14.9 

84 

048 

52634 

18.5 

.5309047 

9534 

.7906552 

6405 

3431281 

0855 

58  21  654 

53.8 

0.53 

53050 

19J0 

.5237067 

7560 

.7947883 

7739 

3449214 

8787 

58  50  55.5 

43.8 

0.59 

53465 

19.5 

+.5164715 

5214 

+.7988649 

8508 

+3466902 

6475 

59  19  453 

33.6 

—0.64 

053876 

20.0 

.5091996 

2501 

.8028849 

8710 

3484347 

3919 

59  48  34.7 

229 

0.69 

54285 

20.5 

.5018914 

9425 

.8068480 

8344 

3501546 

1118 

60  17  23.9 

12.0 

0.73 

54691 

21.0 

.4945476 

5993 

.8107542 

7408 

3518498 

8069 

60  46  12.8 

0.8 

0.77 

55096 

21.5 

.4871686 

2210 

.8146030 

5899 

3535200 

4771 

61  14  61.5 

59.4 

0.79 

55497 

22.0 

+4797550 

8080 

+.8183943 

3815 

+3551652 

1222 

61  43  49.8 

37.6 

—031 

055896 

22.5 

.4723072 

3608 

.8221277 

1151 

3567852 

7421 

62  12  37.8 

25.5 

0.82 

56293 

23.0 

.4648255 

8798 

.8258029 

7906 

3583802 

3371 

62  41  25.6 

13.2 

0.83 

56686 

23.5 

.4573102 

3651 

.8294197 

4076 

3599498 

9067 

63  10  13.2 

0.7 

0.82 

57076  1 

24.0 

.4497620 

8176 

.8329779 

9661 

3614940 

4509 

63  38  60.6 

48.0 

031 

57462 

24.5 

+4421819 

2381 

+.8364772 

4657 

+3630126 

:9694 

64  7  47.7 

35.1 

—0.79 

057845! 

25.0 

4345701 

6268 

.8399173 

9062 

•3645057 

4625 

64  36  34.7 

22.0 

0.76 

58224 

25.5 

.4269273 

9845 

.8432980 

2872 

3659729 

9296 

65  5  214 

8.6 

0.73 

58599 

26.0 

4192538 

3116 

.8466189 

6084 

3674144 

3710 

65  33  67.9 

55.0 

0.69 

58971 

26.5 

4115502 

6086 

.8498798 

8697 

3688298 

7864 

66  2  54.1 

41.1 

0.66 

59338 

27.0 

+4038170 

87.W 

+.8530802 

0705 

+3702190 

1755 

66  31  40.2 

27.2 

—032 

059701 

27.5 

.3960547 

1142 

.85622a3 

2109 

3715820 

5385 

67  0  26.0 

12.9 

036 

60d59: 

28.0 

.3882639 

3239 

.8592996 

2906 

3729186 

8750 

67  28  71.6 

584 

049 

60413; 

28.5 

.3804451 

5057 

.8623178 

3091 

3742287 

1850 

67  57  57.0 

43.7 

0.43 

66760  1 

29X) 

.3725989 

6601 

.8652748 

2664 

3755124 

4686 

68  26  42.2 

28.8 

036 

61104! 

99A 

+3647258 

7876 

+.8681707 

1625 

+3767694 

7258 

68  55  27.2 

13,8 

.—0.29 

061442  ' 

30.0 

.3568265 

8889 

.8710044 

:9968 

3779997 

9563 

69  23  72.1 

58.6 

0.22 

61775  ; 

30.5 

.3489015 

9645 

.8737764 

7692 

3792031 

1599 

69  52  56.7 

43.1 

0,15 

62102 

31X) 

.3409515 

:0I51 

.8764864 

4796 

3803795 

3365 

70  21  41.1 

274 

0.08 

62493: 

31.5 

.3329769 

:0411 

.8791341 

1278 

3815288 

4859 

70  50  253 

11.5 

—0.02 

62739  1 

June  1.0 

+.3249785 

K>432 

+  8817192 

7133'+JS8265|0 

6t»83 

71  18  694 

55.5 

+O.04 

063049  1 
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Date. 
1856. 

RKOTANGULAR  EQUATORTAT. 

POLAR  SCLIPTIO.         1 

X. 

X*. 

Y. 

T'. 

Z. 

Z'. 

a  =©'8 
TriM  Longitade. 

If 

lAtitudA. 

Log.Rad. 
Vect.  ^f 

Jane  1.5 

-4-.31 69566 

K)220 

+.8842418 

2363 

+.3837459 

7034 

O    1    II 

71  47  53.2 

II 
39.2 

+0.10 

~~QJO 

063352 

2.0 

.3089120 

9780 

.8867010 

6959 

.3848134 

7711 

72  16  36.8 

22.7 

0.16 

63650 

2.5 

.3008456 

9122 

.8890973 

0926 

JI858535 

8114 

72  45  20.1 

5.9 

0.21 

63942 

3.0 

.2927576 

8248 

.8914303 

4260 

.3868663 

8243 

73  13  63.3 

49.0 

0.25 

64228 

3.5 

.2846491 

7169 

.8936999 

6961 

.3878516 

8097 

73  42  46.1 

31.7 

0.28 

64508 

4.0 

+^765202 

5886 

+.8959060 

9027 

+.3888091 

7673 

74  11  28.8 

14.3 

+0.30 

064782 

4.5 

JI683719 

4410 

.8980483 

0455 

.3897388 

6972 

74  39  71.2 

56.6 

0.32 

65049 

5.0 

.2602045 

2743 

.9001266 

1242 

.3906408 

5994 

75  8  53.4 

38.7 

0.34 

65311 

5.5 

.2520188 

0893 

.9021409 

1390 

.3915149 

4736 

75  37  35.2 

20.4 

0.35 

65566 

6.0 

.2438155 

8866 

.9040911 

0897 

.3923613 

3201 

76  6  16.9 

2.0 

0.36 

65816 

6.5 

-4-^55954 

6672 

+.9059771 

9762 

+.3931797 

1386 

76  34  38.2 

43.2 

+0.35 

066060 

7.0 

.2273588 

4313 

.9077988 

7984 

.3939702 

9293 

77  3  39.4 

24.3 

0.34 

66298 

7.5 

.2191063 

1794 

.9095559 

5559 

.3947326 

6918 

77  32  20.2 

5.0 

0.32 

66530 

8.0 

.2108387 

9124 

.9112487 

2492 

.3954670 

4263 

78  0  60.9 

45.6 

0.30 

66756 

8.5 

.2025565 

6307 

.9128767 

8777 

.3961732 

1327 

78  29  41.2 

25.9 

0.28 

66977 

9.0 

+.1942602 

3350 

+.9144393 

4408 

+.3968514 

8111 

78  58  21.4 

6.0 

+0.24 

067193 

9.5 

.1859506 

:0259 

.9159378 

9398 

.3975015 

4615 

79  26  61.3 

45.8 

0.19 

67403 

10.0 

.1776282 

7041 

.9173721 

3746 

.3981235 

0837 

79  55  41.0 

25.4 

0.12 

67609 

10.5 

.1692938 

3703 

.9187409 

7439 

.3987173 

6777 

80  24  20.4 

4.7 

+0.05 

67809 

11.0 

.1609476 

0246 

.9200450 

0485 

.3992829 

2435 

80  52  59.7 

43.9 

—0.02 

68005 

11.5 

-4-.1525904 

6679 

+.9212841 

2881 

+.3998204 

7812 

81  21  38.6 

22.7 

—0.09 

068196 

12.0 

.1442230 

3011 

.9224586 

4631 

.4003297 

2907 

81  50  17.4 

1.4 

0.16 

68384 

12.5 

.1358456 

9243 

.9235679 

5729 

.4008107 

7719 

82  18  55.9 

89.8 

0.22 

68567 

13.0 

.1274591 

5384 

.9246125 

6180 

.4012636 

2250 

82  47  34.2 

18.0 

0.29 

68746 

13.5 

.1190638 

1436 

.9255918 

6979 

.4016882 

6498 

83  15  72.3 

56.0 

0.35 

68921 

14.0 

+.1106607 

7410 

+.9265060 

5127 

+.4020847 

0465 

83  44  50.3 

33.9 

—0.42 

069092 

14.5 

.1022502 

3310 

.9273552 

3628 

.4024528 

4148 

84  13  28.0 

11.5 

0.47 

69259  , 

15.0 

.0938328 

9141 

.9281388 

1467 

.4027928 

7550 

84  41  65.5 

48.9 

0.52 

69423 

15.5 

.0854090 

4909 

.9288577 

8662 

.4031046 

0670 

85  10  42.8 

26.1 

0.57 

69583 

16.0 

.0769794 

:0618 

.9295112 

5203 

.4033881 

3507 

85  39  19.9 

3.1 

0.62 

69740 

16.5 

+.0685445 

6274 

+.9300996 

1093 

+.4036432 

6060 

86  7  56.9 

40.0 

—0.66 

069893 

17.0 

.0601050 

1885 

.9306232 

6335 

.4038701 

8331 

86  36  33.8 

168 

0.70 

70043 

17.5 

.0516614 

7454 

.9310814 

0923 

.4040686 

0319 

87  4  70.6 

53.5 

0.73 

70189 

18.0 

.0432141 

2987 

.9314741 

4856 

.4042390 

2025 

87  33  47.1 

29.9 

0.77 

70332 

18.5 

.0347634 

8485 

.9318114 

8135 

4043811 

3449 

88  2  23.6 

6.3 

0.78 

70471 

19.0 

+.0263102 

3956 

+.9320636 

0764 

+.4044948 

4589 

88  30  60.2 

42.8 

—0.79 

070606 

19.5 

.0178549 

9408 

.9322603 

2737 

.4045803 

5446 

88  59  36.6 

19.1 

0.79 

70737 

20.0 

+.00939a3 

4847 

.9323917 

4057 

.4046372 

6018 

89  27  73.0 

55.4 

0.80 

70864 

20.5 

—.0009409 

:0277 

.9324577 

4723 

.4046660 

6508 

89  56  49.3 

31.6 

0.78 

70988 

21.0 

.0075170 

4296 

.9324583 

4736 

4046664 

6315 

90  25  25.6 

7.8 

0.75 

71108 

21.5 

—.0159749 

8871 

+.9323935 

4095 

+.4046385 

6039 

90  53  61.8 

43.9 

—0.72 

071224 

22.0 

.0244319 

3436 

.9322633 

2800 

.4045821 

5478 

91  22  38.0 

20.0 

0.68 

71336 

22.5 

.0328874 

7987 

.9320677 

0849 

.4044974 

4634 

91  50  74.1 

56.0 

0.64 

71443 

23.0 

.0413407 

2515 

.9318066 

8245 

.4043843 

3505 

92  19  50.3 

32.1 

0.59 

71547 

23.5 

.0497916 

7020 

.9314800 

4986 

.4042428 

2093 

92  48  26.4 

8.1 

0.54 

71645 

24.0 

—.0582393 

1492 

+.9310879 

1073 

+.4040729 

0397 

93  16  62.6 

44.2 

—0.48 

071740 

24.5 

.0666835 

5931 

.9306300 

6501 

.4038746 

8418 

93  45  38.7 

20.2 

0.41 

71828 

25.0 

.0751233 

0324 

.9301067 

1275 

.4036479 

6154 

94  13  74.9 

56.3 

0.35 

71913 

25.5 

.0835583 

4670 

.9295179 

5396 

.40.33927 

3606 

94  42  51.1 

32.4 

0.21 

71992 

26.0 

.0919887 

8961 

.9288636 

8860 

.4031091 

0773 

95  11  27.4 

8.6 

0.18 

72065 

26  JS 

— ,1004112 

3191 

+.9281438 

1669 

+.4027970 

7656 

95  39  63.6 

44.7 

—0.13 

072133 

27.0 

.1088279 

7354 

.9273583 

3821 

.4024564 

4254 

96  8  39.8 

20.8 

—0.06 

72196 

27.5 

.1172372 

1443 

.9265074 

5320 

4020873 

0567 

96  36  76.1 

57.0 

0.00 

72252 

28.0 

.1256385 

5451 

.9255909 

6162 

.4016900 

6598 

97  5  525 

33.3 

+0.06 

72303 

28.5 

.1340316 

:9377 

.9246092 

6352 

4012644 

2346 

97  34  28.8 

9.6 

0.12 

72347 

29.0 

—.1424154 

3215 

+.9235622 

5890 

+.4008104 

7810 

98  2  65.2 

45.9 

+0.19 

072386 

29.5 

.1507895 

6951 

.9224500 

4776 

.4003281 

2990 

98  31  41.6 

22.2 

0.24 

72418 

30.0 

.1591531 

0584 

.9212725 

3009 

.3998174 

7887 

98  59  78.0 

58.5 

0.29 

72444 

30.5 

.16750.57 

4107 

.9200298 

0590 

.3992783 

2499 

99  28  54.5 

34.9 

0.32 

72463 

July  1.0 

.1758464 

7510 

.9187220 

7520 

.3987109 

6829 

99  57  31.0 

11.3 

0.35 

72477 

1.5 

—.1841748 

0790 

+.9173490 

3798 

+.3981153 

0877 

100  25  67.5 

47.7 

+0.37 

072482 
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Dftto. 
1856. 

BaOTANOULAR  EQUATORIAL. 

POLAR  BGLIFnC. 

^""""^ 

X. 

X*. 

Y. 

Y', 

»• 

W- 

TriM  Longitade. 

1' 

LAtltadft. 

July  2.0 

~.l  924901 

3939 

-4-.9159111 

9427 

+J974913 

4641 

O    1   u 

100  54  44.0 

24.1 

u 
+0.40 

03   t 
072482J 

2.5 

.2007918 

6953 

.9144081 

4405 

.3968391 

8123 

101  23  20.4 

0.4 

0.41 

72474 

3.0 

.2090791 

:9823 

.9128407 

8739 

.3961588 

1323 

101  51  56.9 

363 

0.42 

72460' 

3.5 

.2173518 

2548 

.9112088 

2428 

J954506 

4245 

102  20  33.4 

133 

0.41 

72440  1 

4.0 

J2256090 

5118 

.9095123 

5472 

3947143 

6886 

102  48  69.9 

49.7 

0.40 

724131 

4.5 

—.2338502 

7528 

+.9077514 

7871 

+3939501 

9248 

103  17  463 

26X) 

+038 

07tS^] 

5.0 

.2420745 

:9769 

.9059266 

9631 

3931580 

1331 

103  46  22.8 

2.4 

036 

72341  i 

5.5 

.2.502814 

1836 

.9040377 

0751 

3923381 

3136 

104  14  593 

88.8 

033 

72294 

6.0 

.2584702 

3722 

.9020851 

1233 

3914906 

4665 

104  43  35.8 

15.2 

0.29 

72240  1 

6.5 

.2666405 

5423 

.9000689 

1079 

3906153 

5916 

105  11  72.2 

51J» 

0.24 

72i»; 

7.0 

—.2747916 

6932 

-f..8979890 

:0289 

+3897125 

6892 

105  40  48.6 

273 

+0.19 

072117j 

7.5 

.2829231 

8245 

.8958458 

8865 

3887823 

7594 

106  9  25.0 

4.1 

0.14 

72047 

8.0 

.2910343 

:9354 

.8936394 

6810 

3878244 

8019 

106  37  613 

403 

0.09 

71970 ' 

8.5 

.2991246 

0256 

.8713701 

4125 

3868394 

8174 

107  6  37.6 

16.5 

+0.03 

71888 

9.0 

.3071934 

0943 

.8890382 

0815 

3858269 

8054 

107  34  74J0 

52.8 

—0.04 

71800 

9.5 

—.3152402 

1410 

-h.8866437 

6879 

+3847873 

7663 

108  3  503 

29i) 

—0.11 

O71707 

10.0 

.3232642 

1649 

.8841870 

2321 

3837209 

7003 

108  32  26.6 

6.2 

0.18 

71609' 

10.5 

.3312652 

1658 

.8816683 

7143 

3826276 

6074 

109  0  62.9 

41.4 

0.24 

71506 

11.0 

.3392425 

1430 

.8790875 

1344 

.3815073 

4876 

109  29  39.2 

17.6 

030 

71399  1 

11.5 

.3471958 

0962 

.8764449 

4926 

3803603 

3410 

109  57  75.5 

53.9 

036 

71287 

12.0 

—.3551244 

0247 

-K8737409 

7895 

+3791864 

1675 

110  26  51.9 

30.2 

—0.42 

O71170 

12.5 

.3630278 

-.9278 

.8709756 

:0251 

3779861 

9676 

110  53  283 

6.5 

0.47 

71049 

18.0 

U5709053 

8053 

.8681491 

1995 

3767592 

7412 

HI  23  64.8 

42.9 

0.53 

70923 

13.5 

J5787564 

6563 

.8652621 

3133 

3755060 

4885 

111  52  41.2 

19.2 

0.57 

70794  , 

14.0 

.3865805 

4804 

.8623144 

3665 

3742266 

2096 

112  20  77.6 

55.5 

0.61 

70660 

14.5 

—.3943772 

2770 

+.8593064 

3593 

+3729212 

9047 

112  49  54.1 

32.0 

—0.63 

070524 

15.0 

.4021459 

0456 

.8562383 

2920 

3715895 

5736 

113  18  30.7 

8.5 

0.66 

70383 

15.5 

.4098863 

7859 

.8531103 

1649 

.3702318 

2164 

113  46  673 

45.0 

0.67 

70239  1 

16.0 

.4175979 

4974 

.8499225 

9780 

3688483 

8334 

114  15  43.9 

21.5 

0.69 

70091 

16.5 

.4252804 

1799 

.8466751 

7314 

3674391 

4248 

114  43  8a9 

5S.4 

0.69 

69940 

17.0 

—.4329331 

8325 

-h.8433683 

4255 

+3660040 

:9903 

115  12  57.7 

35.1 

—0.69 

069785! 

17.5 

.4405556 

4549 

.8400024 

0604 

364.5432 

5301 

115  41  34.9 

12.2 

0.67 

69627 

18.0 

.4481471 

0463 

.8365774 

6362 

3630570 

0445 

116  9  72.0 

49.2 

0.65 

69464 

18.5 

.4557074 

6066 

.8330935 

1533 

3615454 

5334 

116  38  49  J> 

266 

0.61 

69299  1 

19.0 

.4632358 

1351 

.8295513 

6120 

3600084 

:9969 

117  7  27.1 

4.1 

037 

69129 

19.5 

—.4707319 

6312 

-K.8259509 

:0125 

-K3584460 

4350 

117  35  643 

41.7 

—0.54 

068957 

20.0 

.4781950 

0944 

.8222924 

3550 

3568586 

8481 

118  4  42.7 

19.5 

030 

68781 ; 

20.5 

.4856247 

5241 

.8^85760 

6396 

.3552460 

2360 

118  32  803 

57.5 

0.45 

68602 

21.0 

.4930205 

:9199 

.8148020 

8665 

3536086 

5991 

119  I  59.1 

353 

0.40 

68418 i 

21.5 

.5003818 

2813 

.8109706 

:0361 

3519462 

9372 

119  30  37.5 

14.1 

033 

68231 

22.0 

—.5077081 

6076 

•4-.8070820 

1484 

+3502590 

2506 

119  58  76.2 

52.7 

—0.26 

068040 

22.5 

.5149990 

8986 

.8031362 

2a36 

3485471 

5392 

120  27  55.1 

31.5 

0.20 

67844  1 

23.0 

.5222541 

1537 

.7991338 

2021 

3468104 

8031 

120  56  343 

10.6 

0.13 

67643 

23.5 

.5294730 

3728 

.7950748 

1440 

3450492 

0424 

121  24  733 

50.0 

—0.07 

67438 

24.0 

.5366550 

5550 

.7909595 

-.0295 

3432636 

2573 

121  53  53.5 

29.6 

0.00 

67229: 

24.5 

—.5437995 

6998 

-K.7867882 

8590 

+3414539 

4482 

122  22  33.5 

93 

+0.06 

067016 

25.0 

.5509058 

8064 

.7825610 

6327 

3396200 

6148 

122  50  73.7 

49.6 

0.13 

66797' 

25.5 

.5579734 

8742 

.7782783 

3509 

3377616 

7570 

122  19  54.2 

30.0 

0.19 

66574 

26.0 

.5650019 

:9029 

.7739403 

:0137 

3358792 

8751 

123  48  34.9 

10.7 

0.26 

66345! 

26.5 

.5719907 

8919 

.7695472 

6215 

3339730 

9695 

124  16  75.9 

51.6 

031 

66111  j 

27.0 

—.5789391 

8406 

-H.7650594 

1746 

+3320430 

0401 

124  45  57.1 

32.7 

+036 

065871 

27.5 

.5858467 

7484 

.7605971 

6732 

.3300894 

0870 

125  14  38.7 

14.2 

0.40 

65625, 

28.0 

.5927131 

6151 

.7560407 

1177 

3281122 

1104 

125  42  80.5 

55.9 

0.44 

65373' 

28.5 

.5995379 

4400 

.7514303 

5082 

3261116 

1104 

126  11  62.5 

373 

0.49 

65116 

29.0 

.6063199 

2225 

.7467667 

8455 

3240878 

0871 

126  40  443 

20.0 

0.50 

64853 

29.5 

—.6130591 

:9620 

+.7420498 

1295 

+3220410 

0408 

127  9  27.4 

2.6 

+0.51 

064585 

30.0 

.6197547 

6579 

.7372803 

3609 

3199712 

9716 

127  37  70.2 

453 

0.52 

64311  1 

30J> 

.6264062 

3097 

.7324584 

5399 

3178787 

8797 

128  6  53.2 

28.2 

0.52 

64031 : 

31.0 

.6330132 

:9170 

.7275844 

6668 

3157634 

7650 

128  35  36.4 

113 

0.51 

63745 

31.5 

.6395757 

4798 

.7226585 

7418 

3136256 

6277 

129  3  79.9 

54.8 

0.50 

63453 

Aug.  1.0 

—.6460925 

:9970  -f-.7l76882 

7654  +.3114653 

4680 

129  32  63.6 

38.4 

+0.48 

063154 
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Dftto. 
185€. 

RBGTANOULAB  EQUATORIAL. 

POLAR  ECLIPTIC.         1 

X. 

X*. 

T. 

Y'. 

fe. 

2'. 

Tmo  Longitode. 

xf 

Utitadef 

Log.  Bad. 

Vect.  «  p 

Aog.  IJS 

—.6525629 

4677 

-f-.7 126524 

7375 

+.3092829 

2862 

130  I  4^.6 

22.3 

+0.44 

0.0 
062850 

2.0 

.6589867 

8918 

.7075728 

6588 

.3070783 

0822 

130  30  31.8 

'6.4 

0.40 

62539 

2.5 

.6653639 

2694 

.7024429 

5298 

J3048517 

8562 

130  58  76.3 

50.8 

0.36 

62223 

.  3.0 

.6716936 

5995 

.6972631 

3508 

.3026034 

6086 

131  27  61.6 

36.0 

0.31 

61900 

3.5 

.6779753 

8817 

.6920338 

1224 

.3003338 

3396 

131  56  46.5 

20.9 

0.26 

61573 

4.0 

-.6842085 

1155 

-4-.6867555 

8450 

+.2980429 

0493 

132  25  31.0 

5.3 

+0.21 

061239 

4.5 

.6903924 

2997 

.6864282 

5186 

.2957306 

7376 

132  53  76.4 

60.6 

0.15 

60900 

5.0 

.6965269 

4347 

.6760526 

1439 

^33974 

4051 

133  22  62.0 

36.1 

0.08 

60554 

6.5 

.7026116 

5199 

.6706289 

7211 

.2910434 

0517 

138  51  47.7 

21.8 

+0.02 

60198 

6.0 

.7086461 

5548 

.6651580 

2511 

.2886687 

6776 

134  20  33.6 

7.6 

—0.04 

59847 

6.5 

—.7146299 

5391 

+.6596401 

7341 

+.2862737 

2832 

134  48  79.7 

63.6 

—0.10 

059487 

7.0 

.7205626 

4722 

.6540757 

1706 

.2838584 

8685 

135  17  66.1 

39.9 

0.17 

59121 

7.5 

.7264438 

3540 

.6484650 

5607 

.2814229 

4336 

135  46  52.6 

26.4 

0.23 

58752 

8.0 

.7322731 

1839 

.6428082 

9047 

.2789679 

9791 

136  15  39.3 

13.0 

0.29 

5a378 

8.5 

.7380503 

:9617 

.6371059 

2032 

.2764931 

5049 

186  43  86.2 

69.8 

0.34 

58000 

9.0 

—.7437748 

6868 

-f-.6313585 

4566 

+.2739986 

:0110 

137  13  13.6 

47.1 

—0.39 

057617 

9.5 

.7494461 

3587 

.6255665 

6654 

.2714847 

4977 

137  41  61.4 

34.8 

0.43 

57230 

10.0 

.7550638 

:9770 

.6197305 

8301 

.2689518 

9653 

138  10  49.7 

23  1 

0.47 

56840 

10.5 

.7606275 

5413 

.6138507 

9511 

.2664001 

4142 

138  39  37.5 

10.8 

0.50 

66446 

11.0 

.7661370 

0514 

.6079277 

0282 

.2638295 

8442 

139  7  85.8 

69.0 

0.53 

66050 

11.5 

—.7715920 

5070 

+.6019618 

:0638 

+.2612404 

2557 

139  36  73.6 

46.7 

—0.55 

065650 

12.0 

.7769920 

9076 

.5959535 

K>563 

.2586328 

6487 

140  5  61.9 

35.0 

0.57 

65247 

12.5 

.7823361 

2530 

.5899030 

:0065 

.2560070 

0235 

140  34  50.7 

23.7 

0.58 

54841 

13.0 

.7876262 

5428 

.5838109 

91.52 

J2533631 

3801 

141  3  40.0 

13.0 

0.59 

54432 

13.5 

.7928595 

7767 

.5776773 

7823 

.2507013 

7189 

141  32  29.4 

2.3 

0.61 

64020 

14.0 

—.7980367 

:9544 

+.5715030 

6088 

-4-.2480219 

0400 

142  0  79.3 

52.1 

—0.60 

053605 

14.5 

.8031571 

0754 

.5652886 

3952 

.2453251 

3438 

142  29  69.3 

42.0 

0.56 

53189 

15.0 

.8082203 

1392 

.5590342 

1415 

.2426109 

6302 

142  58  69.7 

32.4 

0.51 

52770 

15.5 

.8132265 

1460 

.5527402 

8483 

.2398796 

8996 

143  27  50.3 

22.9 

0.47 

62350 

16.0 

.8181749 

0950 

.5464069 

5158 

.2371313 

1519 

143  56  41.4 

13.9 

0.42 

61927 

16.5 

—.8230654 

:9861 

+.5400350 

1447 

+.2343662 

3874 

144  25  32.7 

6.1 

—0.37 

051502 

17.0 

.8278973 

8187 

.5336244 

7349 

.2315844 

6062 

144  53  84.5 

56.9 

0.31 

61074 

17.5 

.8326703 

5925 

.5271756 

2868 

.2287863 

8086 

145  22  76.6 

49.0 

0.25 

6064.1 

18.0 

.8373842 

3072 

.5206891 

8010 

.2259717 

9946 

145  51  69.1 

41.4 

0.18 

60210 

18.5 

.8420388 

:9626 

.5141655 

2781 

.2231409 

1643 

146  20  62.0 

34.2 

0.12 

49774 

19.0 

—.8466.335 

5581 

+.5076051 

7184 

+.2202941 

S181 

146  49  55.3 

27.5 

—0.05 

049336 

19.5 

.8511682 

0936 

.5010082 

1221 

.2174315 

4560 

147  18  49.0 

21.1 

+0.02 

48895 

20.0 

.8556424 

5688 

.4943755 

4901 

.21465.33 

5784 

147  47  43.2 

15.3 

0.09 

48452 

20.5 

.8600559 

:9833 

.4877072 

8224 

.2116598 

6854 

148  16  37.8 

9.8 

0.15 

48006 

21J0 

.8644080 

3364 

.4810038 

1197 

2087510 

7771 

148  45  82.8 

4.7 

0.21 

47557 

21.5 

—.8686986 

6279 

+.4742659 

8825 

+.2058272 

8539 

149  14  28.2 

0.0 

-hO.27 

047105 

22.0 

.8729274 

8576 

.4674938 

6111 

.2028885 

9157 

149  42  84.1 

55.9 

0.34 

46651 

22.5 

.8770939 

0251 

.4606878 

8058 

.1999351 

9629 

150  11  80.4 

52.2 

0.39 

46194 

23.0 

.8811979 

1301 

.4538485 

9671 

.1969672 

9957 

150  40  77.1 

48.8 

0.44 

45733 

23.5 

.8852390 

1722 

.4469763 

K)955 

.1939850 

:0141 

151  9  74.3 

45.9 

0.48 

45269 

24.0 

—.8892166 

1509 

+.4400719 

1917 

+.1909888 

:0185 

151  88  72.0 

43.5 

+0.63 

044801 

24.5 

.8931305 

0657 

.4331356 

2560 

.1879788 

H)091 

152  7  70.1 

41.6 

0.56 

44329 

25.0 

.8969802 

9165 

.4261678 

2888 

.1849549 

9859 

152  36  68.7 
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6975 

.23774.59 

6680 

216  59  56.1 

19.8 

0.18 

66540 

30.0 

.7871658 

2724 

.5540751 

-.9577 

.2404628 

3848 

217  29  58.6 

22.3 

0.24 

65971 

30.5 

.7817544 

8624 

.5602921 

1754 

.2431611 

0831 

217  59  61.5 

25.1 

0.27 

65405 

3\X) 

.7762835 

3929 

.5664665 

3505 

.2458408 

7627 

218  29  61.9 

254 

0.31 

64839 

aiji 

—.7707536 

8645 

—.5725974 

4822 

—.2485017 

4237 

218  59  65.5 

28.9 

—0.34 

964275 

O  Hw  <nt  agam  cf  thta  and  tha  liUevfaig  loguithmi  •!•  M. 
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Date. 

BBCTANGULAR  BQUATORIAL. 

POLAR  SCUFna         1 

1856. 

X. 

X'. 

Y. 

T'. 

Z. 

Z*. 

TriM  LoDgitade. 

1' 

Ulitoda. 

Tad-, 

Nov.  1.0 

—.7651654 

2777 

— Ji786846 

5702 

—.2511436 

0657 

O    1    M 

219  29  72.6 

86i) 

—0.36 

9^   . 
963710! 

1.5 

.7595190 

6327 

.5847277 

6141 

.2537662 

6884 

219  59  77.1 

40.4 

0.8S 

63149; 

2.0 

.7538146 

9297 

.5907260 

6132 

.2563694 

2917 

220  29  82.1 

454 

0.39 

62589 

2.5 

.7480531 

1697 

.5966792 

5673 

.2589529 

8753 

220  59  874 

50.6 

0JS9 

3.0 

.7422350 

3531 

.6025867 

4756 

.2615166 

4391 

220  29  93.2 

56.3 

0.39 

61473  ' 

3.5 

—.7363606 

4802 

—.6084480 

3377 

—.2640602 

:9828 

222  0  39.3 

2.3 

—0.37 

960919 

4.0 

.7304306 

5516 

.6142627 

1532 

.2665836 

5063 

222  30  45.9 

8.9 

0.35 

60368; 

4.5 

.7244454 

5678 

.6200304 

:9217 

.2690865 

0093 

223  0  52.8 

15.7 

0.32 

59821 

5.0 

.7184053 

5292 

.6257508 

6430 

.2715688 

4917 

223  30  60.2 

23.0 

0J8 

59274 

5.5 

.7123108 

4360 

.6314231 

3162 

.2740303 

9533 

224  0  67.8 

80.5 

0.24 

58731! 

6.0 

—.7061625 

2889 

—.6870472 

:9412 

-.2764709 

3941 

224  80  75.8 

38.5 

—0.19 

958191] 

6.5 

.6999606 

:0883 

.6426224 

5173 

.2788900 

8134 

225  0  84.1 

46.7 

0.14 

57655! 

7.0 

.6937058 

8347 

.6481487 

0445 

.2812882 

2117 

225  30  92.9 

55.5 

0.09 

57123. 

7.5 

.6873985 

5286 

.6536254 

5221 

.2836646 

5883 

226  1  41.9 

44 

— 0X>3 

56594 

8.0 

.6810391 

1705 

.6590525 

:9501 

.2860195 

:9435 

226  31  514 

13.8 

-fO.03 

56069i 

8.5 

—.6746281 

7607 

—.6644295 

3281 

—.2883525 

2769 

227  1  60.2 

22.6 

-H).l0 

955549- 

9.0 

.6681661 

2999 

.6697559 

6554 

.2906636 

5883 

227  31  714 

33.7 

0.17 

550331 

9.5 

.6616537 

7888 

.6750310 

:9315 

.2929524 

8775 

228  1  82.0 

44.2 

0.24 

54522 

10.0 

.6550915 

2278 
6170 

.6802548 

1563 

.9952191 

1446 

228  31  93.0 

55.1 

0.31 

54015 

10.5 

.6484793 

.6854267 

8291 

.2974633 

3890 

229  2  44.3 

6.3 

0.87 

53515 

ll.O 

—.6418182 

9572 

—.6905464 

4498 

—.2996850 

6110 

229  32  56.1 

18.1 

+0.43 

953017. 

11.5 

.6351083 

2486 

.6956135 

5179 

.3018837 

8100 

230  2  68.2 

30.1 

0.49 

52527, 

12.0 

.6283502 

4918 

.7006276 

5330 

.3040595 

:9860 

230  32  80.7 

42.5 

0.56 

52038; 

12.5 

.6215440 

6869 

.7055882 

4947 

.3062120 

1388 

231  2  93.5 

55.2 

0.60 

51556 

13.0 

.6146905 

8347 

.7104953 

4028 

.3083414 

2684 

231  33  46.8 

84 

0.64 

51078 

13.5 

—.6077900 

9355 

—.7153483 

2567 

—.3104473 

3746 

232  3  60.5 

22.1 

-M).67 

950606! 

14.0 

.6008427 

9900 

.7201470 

0565 

U31 25297 

4574 

232  33  74.7 

36.2 

0.70 

50137 

14.5 

.5938503 

9984 

.7248909 

8014 

.3145882 

5161 

233  3  89.3 

50.7 

0.73 

49675; 

15.0 

.5868121 

9615 

.7295797 

4912 

.3166230 

5510 

233  34  444 

5.7 

0.75 

49218 

15.5 

.5797285 

8797 

.7342126 

1252 

.3186336 

5620 

234  4  59.8 

21.0 

0.75 

48767 

16.0 

—.5726015 

7535 

—.7387900 

7037 

—.3206201 

5488 

234  34  75.7 

36.9 

-M).76 

948320 

16.5 

.5654298 

5830 

.7433115 

2263 

.3225822 

5112 

235  4  92.1 

53.2 

0.75 

47879 

17.0 

.5582147 

3691 

.7477762 

6921 

.3245198 

4490 

235  35  48.9 

9.9 

0.74 

47441 1 

17.5 

.5509564 

:1121 

.7521835 

1005 

.3264326 

3621 

236  5  66.2 

27.1 

0.73 

47009 
46580' 

18.0 

.5436556 

8126 

.7565337 

4518 

.3283206 

2503 

236  35  83.9 

44.7 

0.70 

18.5 

—.5363125 

4708 

—.7608259 

7451 

—.3301835 

1135 

237  6  42.1 

2.8 

-M).67 

946156 

19.0 

.5289281 

-.0877 

.7650591 

:9804 

.3320212 

:9515 

237  36  60.7 

213 

0.62 

45736 

19.5 

.5215031 

6639 

.7692358 

1572 

.3338334 

7641 

238  6  79.7 

40.2 

0.58 

45321 

20.0 

.5140376 

1996 

.7733525 

2751 

.3356202 

5511 

238  36  99.2 

59.6 

0.53 

44910 

20.5 

.5065324 

6956 

.7774096 

3334 

.3373812 

3125 

239  7  59.0 

19J 

0.48 

44503 

21.0 

—.4989879 

:1523 

—.7814072 

3322 

—.3391165 

0482 

239  37  79.2 

39.5 

-f-0.42 

944100 

21.5 

.4914047 

5703 

.7853446 

2708 

3408257 

7578 

240  8  39.8 

0.0 

0U36 

43701 

22.0 

4837832 

9499 

.7892219 

1493 

.3425087 

4411 

240  38  60.9 

21.0 

o.» 

43306 

22.5 

.4761239 

2917 

.7930383 

:9670 

.3441652 

0980 

241  8  82.3 

42.3 

0.22 

42913 

23.0 

.4684276 

5966 

.7967937 

7236 

.3457953 

7285 

241  39  44.2 

4.1 

0.25 

42525^ 

23.5 

—.4606947 

8648 

—.8004876 

4188 

—.3473986 

3322 

242  9  66.5 

26.3 

-h0.09 

942138; 

24.0 

.4529259 

:0972 

.8041197 

0521 

.3489752 

9092 

242  39  89.2 

48.9 

+0.02 

41755 

24.5 

.4451220 

2945 

.8076894 

6230 

.3505247 

4591 

243  10  52.2 

11.8 

—0.04 

41375 

25.0 

4372834 

4571 

.8111970 

1319 

.3520472 

9820 

243  40  75.6 

35.1 

0.10 

40998! 

25.5 

.4294107 

5855 

.8146419 

6780 

.8535424 

4776 

244  10  99.2 

58.6 

0.15 

40624' 

26.0 

—4215048 

6807 

—.8180234 

-.9609 

-4J550103 

9459 

244  41  63.3 

22.7 

—0.20 

940254, 

26:5 

4135664 

7434 

.8213417 

2805 

.8564506 

3866 

245  11  87.6 

46.9 

0.25 

39886 

27.0 

.4055960 

7740 

.8245962 

5363 

.8578632 

7996 

245  42  52.3 

11.5 

0.29 

39521 

27.5 

.3975941 

7731 

.8277866 

7281 

JI592479 

1847 

246  12  77.1 

36.2 

0.32 

39159 

28.0 

.3895613 

7414 

.8309128 

8556 

.8606048 

5420 

246  43  424 

14 

0.35 

88801 

28.5 

—.3814983 

6795 

—.8339748 

9190 

—.3619335 

8711 

247  13  67.8 

26.7 

—0.37 

9S8445; 

29.0 

.3734058 

5881 

.8369720 

9176 

U3632343 

1723 

247  43  93.7 

52.5 

0.39 

88093; 

29.5 

.3652844 

4678 

.8399042 

8512 

.3645068 

4452 

248  14  59.7 

184 

0.39 

37744 

30.0 

.3571350 

3195 

.8427713 

7197 

.3657512 

6901 

248  44  86.2 

44.8 

0.40 

37399 

SOJi 

.3489580 

:1435 

.8455730 

5228 

.3669671 

9065 

249  15  52.8 

11.3 

0.39 

37058 

Dec.  IX) 

—.3407542 

9407 

—.8483091 

2603 

—.3681545 

0944 

249  45  79.6 

38.0 

—0.37 

936790 
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Date. 
1856. 

KBUTANGULAB  EQUATORIAL. 

POLAR  BCLIPTIO.         1 

X. 

Xf. 

T. 

T'. 

Z. 

7Bf. 

a  =0*8 

TriMLoQgitiuk. 

X' 

a  =  0*8 
Latitade. 

Log.Rad. 
Tact.  -  f 

Dec  IJi 

—.3325243 

7118 

—.8509793 

9320 

—.3693130 

2534 

O    1 

250  16 

46.6 

U 

-5.34 

936387 

2.0 

.3242687 

4572 

.8535834 

5375 

.3704430 

3839 

250  46 

73.8 

32.0 

0.31 

36058 

2.5 

.3159887 

:1782 

.8561210 

0766 

.3715442 

4857 

251  16 

101.2 

59.3 

0.27 

35733 

3.0 

.3076847 

8752 

.8585923 

5492 

.8726164 

5584 

251  47 

68.8 

26.8 

0.23 

35411 

3.5 

JI993569 

5484 

.8609968 

9552 

.3736596 

6021 

252  17 

96.5 

54.4 

0.18 

35094 

4.0 

—.2910066 

1991 

—.8633348 

2947 

—.3746738 

6169 

252  48 

64.5 

22.3 

—0.13 

934782 

4.5 

.2826341 

8276 

.8656056 

5669 

JI756590 

6026 

253  18 

92.6 

50.6 

0.08 

34474 

5.0 

.2742402 

4347 

.8678096 

7723 

.3766151 

5593 

253  49 

60.9 

18.5 

—0.00 

34173 

5.5 

.2658251 

-.0205 

.8699462 

9104 

.3775419 

4868 

254  19 

89.4 

46.9 

4-0.06 

33876 

6.0 

.2573899 

5862 

.8720156 

:9814 

.3784396 

3851 

254  50 

58.1 

15.5 

0.13 

33585 

6.5 

—.2489353 

:1325 

—.8740172 

:9844 

—.3793080 

2542 

255  20 

86.8 

44.1 

-1-0.19 

933300 

7.0 

.2404618 

6599 

.8759515 

9202 

.3801470 

0938 

255  51 

55.8 

13.0 

0.26 

33020 

7.5 

.2319703 

:1694 

.8778182 

7885 

.3809566 

9041 

256  21 

84.9 

42.0 

0.32 

32746 

8.0 

.2234612 

6612 

.8796167 

5886 

.3817368 

6850 

256  52 

54.2 

12.2 

0.38 

32477 

8.5 

.2149348 

:1358 

.8813471 

3206 

.3824875 

4364 

257  22 

83.6 

41.6 

0.44 

32216 

9.0 

—.2063922 

5940 

—.8830093 

:9844 

—.3832086 

1582 

257  53 

53.2 

11.0 

-f-0.50 

931961 

9A 

.1978335 

:0362 

.8846036 

5802 

.3839002 

8505 

258  23 

83.0 

40.7 

0.55 

31713 

10.0 

.1892598 

4633 

.8861298 

1080 

.3845622 

5131 

258  54 

53.0 

10.6 

0.60 

31471 

10.5 

.1806716 

8760 

.8875874 

5672 

.3851945 

1460 

259  24 

83.2 

S9.7 

0.64 

31237 

11.0 

.1720696 

2748 

.8889766 

9580 

JI857971 

7492 

259  55 

53.6 

10.0 

0.68 

31008 

11.5 

—.1634546 

6605 

—.8902968 

2799 

—.3863699 

3226 

260  25 

84.1 

40.4 

■H).70 

930786 

12.0 

.1548270 

K)336 

.8915484 

6331 

.3869130 

8663 

260  56 

54.8 

11.0 

0.78 

30570 

12.5 

.1461873 

3946 

.8927309 

7173 

.3874263 

3802 

261  26 

85.6 

41.7 

0.74 

30363 

13.0 

.1375362 

7442 

.8938448 

8329 

.3879096 

8641 

261  57 

56.6 

12.6 

0.75 

30161 

13.5 

.1288745 

:0833 

.8948894 

8791 

.3883630 

3181 

262  27 

87.8 

43.7 

0.75 

29967 

14.0 

—.1202023 

4119 

—.8958654 

8568 

—.3887865 

7422 

262  58 

59.3 

15.1 

-M).74 

929777 

14.5 

.1115204 

7307 

.8967718 

7649 

.3891801 

1364 

263  28 

91.0 

46.7 

0.72 

29499 

15.0 

.1028300 

:0410 

.8976091 

6037 

.3895435 

5005 

263  59 

62.9 

18.5 

0.70 

29424 

15.5 

.0941317 

3433 

.8983766 

3728 

.3898766 

8345 

264  29 

94.9 

50.4 

0.66 

29256 

16.0 

.0854258 

6379 

.8990746 

0725 

.3901799 

1383 

265  0 

67.1 

22.6 

0.61 

29094 

16.5 

—.0767128 

9254 

—.8997030 

7026 

—.3904526 

4118 

265  30 

99.5 

54.9 

-M).57 

928937 

17.0 

.0679933 

-.2064 

.9002616 

2630 

.3906952 

6551 

266  1 

72.1 

27.4 

0.52 

28786 

17.5 

.0592681 

4816 

.9007503 

7534 

.3909075 

8682 

266  32 

45.0 

0.2 

0.47 

28644 

18.0 

.050.^379 

7.520 

.9011693 

1741 

.3910897 

0511 

267  2 

78.1 

33.2 

0.42 

28508 

18.5 

.0418034 

:0180 

.9015183 

5249 

.3912415 

2037 

267  33 

51.4 

6.4 

036 

28377 

19.0 

— X>330652 

2803 

—.9017974 

8058 

—.3913631 

3260 

268  3 

84.9 

39.8 

+0.29 

928250 

19.5 

.0243241 

5397 

.9020063 

0165 

.3914540 

4177 

268  34 

58.6 

13.4 

0.23 

28130 

20.0 

.0155806 

7967 

.9021451 

1571 

.3915146 

4791 

269  4 

32.5 

47.2 

0.16 

28015 

20.5 

—.0068354 

-.0520 

.9022138 

2275 

J5915447 

5099 

269  35 

66.5 

21.1 

0.10 

27906 

21.0 

-I-.0019107 

6936 

.9022121 

2276 

.3915443 

5104 

270  5 

100.7 

55.2 

-t-0.03 

27800 

21.5 

-h.0106568 

4393 

—.9021401 

1574 

—.3915134 

4802 

270  36 

75.0 

29.4 

—0.03 

927702 

22.0 

.0194025 

1846 

.9019977 

0168 

3914519 

4195 

271  7 

49.6 

3.9 

0.09 

27607 

22.5 

.0281470 

:9286 

.9017848 

8057 

•  .3913599 

3283 

271  37 

84.2 

38.4 

0.15 

27517 

23.0 

.0368895 

6706 

.9015014 

5240 

.3912372 

2064 

272  8 

59.0 

13.1 

0.21 

27431 

23.5 

.0456295 

4102 

.9011478 

1722 

.3910840 

0540 

272  38 

93.9 

47.9 

0.25 

27350 

24.0 

-4-0543661 

1463 

—.9007238 

7500 

—.3909001 

8709 

273  9 

69.0 

22.9 

—0.30 

927273 

24.5 

.0630986 

:8783 

.9002294 

2574 

.3906858 

6574 

273  39 

104.0 

57.8 

0.33 

27201 

25.0 

.0718262 

6055 

.8996648 

6947 

.3904408 

4132 

274  10 

69.3 

33.0 

0.37 

27133 

25.5 

.0805482 

3272 

.8990297 

0613 

.3901653 

1385 

274  41 

54.5 

8.1 

0.39 

27069 

26.0 

.0892640 

0428 

.8983242 

3576 

.3898591 

8332 

275  11 

89.9 

43.4 

0.41 

27009 

26.5 

-♦-.0979729 

7514 

—.8975483 

5835 

—.3895224 

4974 

275  42 

65.2 

18.6 

—0.42 

926953 

27.0 

.1066742 

4525 

.8967024 

7394 

.3891553 

1312 

276  12 

100.7 

54.0 

0.43 

26901 

27.5 

.1153673 

1453 

.8957864 

8252 

.3887579 

7347 

276  43 

76.1 

29.3 

0.42 

26854 

28.0 

.1240513 

:8290 

.8948004 

8411 

.3883298 

8075 

277  14 

51.7 

4.8 

0.41 

26810 

28.5 

.1327254 

5029 

.8937444 

7870 

.3878713 

8499 

277  44 

87.1 

40.1 

0.39 

26772 

29.0 

-h.l413890 

1663 

—.8926185 

6629 

—.3878826 

3621 

278  15 

62.8 

15.7 

—0.37 

926737 

29.5 

.1500412 

:8182 

.8914229 

4692 

.3868635 

8438 

278  45 

98.2 

51.0 

0.33 

26707 

30.0 

.1586814 

4581 

.8901572 

2054 

.3863142 

2954 

279  16 

73.8 

26.5 

0.28 

26681 

90JS 

J678089 

0853 

.8888224 

8716 

.3857346 

7166 

279  47 

49.0 

1.6 

0.24 

26659 

31X) 

.1759230 

6991 

.8874184 

4678 

.3851250 

1079 

280  17 

SAJi 

37.0 

0.19 

26642 

3iJi 

.1845230 

2987 

.8859449 

9940 

.3844853 

4690 

280  48 

59.6 

12.0 

0.13 

26632 

32.0 

-I-.1931082 

:8837 

—.8844026 

4502 

—.3838157 

8003 

281  18 

95.0 

47.3 

—0.07 

926625 
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MERCURY. 

VENUS 

• 

1 

D^nflr. 

ofJuliaa 
Psnod. 

Log.  of 

Long!. 

Log.  of 

u^  ! 

X. 

T. 

z. 

RmL 

YMt. 

tadeln 
QrMt. 

X. 

Y. 

z. 

Bad. 

y«ot. 

OrMt.     1 

289 
8950 

4-0.0939 

—0.3871 

—0.2173 

9.6570 

282  12.0 

—0.6586 

4-0.2448 

4-0.1521 

9.8567 

i§e^' 

8955 

0.1982 

0.3348 

0.2001 

9.6410 

297  16.5 

0.6926 

0.1567 

0.1144 

9.8569 

164  42.8 

8960 

0.2849 

0.2531 

0.1650 

9.6183 

313  45J3 

0.7128 

4-0.0656 

0.0745 

9.8572 

178  48.6 

8965 

0.3421 

0.1457 

0.1129 

9.5894 

332  204 

07190 

—0.0269 

4-Oj0331 

9.8575 

180  53.7 

8970 

0.3560 

—0.0204 

—0.0470 

9.5559 

353  47.3 

0.7109 

0.1189 

—0.0091 

9.8578 

188  58.1  1 

8976 

+0.3140 

4-0.1072 

4-0.0259 

9.5221 

18  54.7 

—0.6887 

—0.2085 

-Oi)518 

9.8582 

197     1.8* 

8980 

0.2105 

0.2128 

0.0932 

9.4962 

47  50.2 

0.6531 

0.2940 

0.0925 

9.8586 

S05     43 

8985 

-H)X)585 

0.2684 

0.1385 

9.4880 

79  12.6 

0.6046 

0.3738 

0.1318 

9.8590 

213     64, 

8990 

—0.1080 

0.2580 

0.1497 

9.5014 

no  11.7 

0.5443 

04462 

0.1674 

9J594 

821     74 

8995 

0.2510 

0.1892 

0.1272 

9.5303 

138  13X) 

04733 

04^099 

0.2006 

9.8598 

229     73 1 

9000 

—0.3479 

4-0.0844 

4-0X)806 

9.5647 

102  21.8 

—0.3932 

—0.5637 

—0.2300 

9.8602 

237     6.7, 

9005 

0.8936 

—0.0336 

4-0.0217 

9^973 

183     liJ 

0.3054 

0.6066 

0.2549 

9.8606 

245     4.9 

9010 

0.3924 

0.1482 

—0.0401 

9.6247 

200  59.3 

0.2118 

0.6377 

OJStUS 

9.8609 

858     24 

9015 

0.3525 

0.2484 

*  0.0980 

9.6456 

217     3.3 

0.1140 

0.6566 

0.2895 

9.8613 

260  59.1 

9020 

0.2824 

0.3276 

0.1477 

9.6599 

231  52.0 

—0.0140 

0.6628 

0.2986 

9.8616 

268  55.2 

9025 

-0.1903 

—0.3814 

—0.1860 

9.6676 

245  56.9 

4-0.0862 

—0.6562 

—0-8019 

9.8618 

276  50.6 

9030 

—0.0844 

0.4074 

0.2107 

9.6687 

259  44.9 

0.1848 

0.6370 

0.2995 

9.8620 

284  45.6 

9035 

-H).0278 

0.4037 

0.2200 

9.6633 

273  41.1 

0.2798 

0.6057 

0.2913 

9.8622 

292  40.2 

9040 

0.1377 

0.3694 

0.2127 

9.6513 

288  11.6 

0.3695 

0.5627 

0.2775 

9.8622 

800  34.6 

9045 

0.2359 

0.3049 

0.1880 

9.6326 

303  45.9 

04521 

0.5090 

0.2585 

9.8623 

808  28.7 

9050 

4-0.3125 

—0.2122 

—0.1457 

9.6073 

321     0.3 

4-0.5261 

—0.4456 

—0.2345 

9.8623 

816  22.9 

9055 

0.3537 

—0.0962 

0.0875 

9.5762 

340  38.8 

0.5900 

0.3736 

0.2060 

9.8622 

324  17.2' 

9060 

0.3463 

4-0.0323 

—0.0176 

9.5419 

3  31.3 

0.6426 

0.2945 

0.1735 

9.8621 

382  11.7 

9065 

0.2791 

0.1544 

4-0.0549 

93101 

30  14.3 

0.6829 

0.2097 

0.1378 

9.8619 

340     6.6 

9070 

0.1530 

0.2428 

0.1152 

94903 

60  25.5 

0.7101 

0.1209 

0.0994 

9.8616 

348     IS 

9075 

4-0.0097 

4-0.2722 

4-0.1475 

94910 

92     1.1 

4-0.7237 

—0.0298 

—0.0590 

9J614 

355  57.8 

9080 

—0.1706 

0.2360 

0.1442 

9.5119 

122     1.5 

0.7233 

4-0.0618 

—0.0176 

9.8610 

8  543 

9085 

0.2966 

0.1496 

0.1104 

9.5441 

148  29.3 

0.7090 

0.1523 

4-0.0242 

9.8607 

11  513 

9090 

0.3725 

4-0.0369 

4-0.0575 

9.5784 

171     7.9 

0.6810 

0.2399 

0.0655 

9.8603 

19  49X  , 

9095 

0.3981 

—0.0823 

—0.0041 

9.6091 

190  35.7 

0.6398 

0.3228 

0.1056 

9.8599 

27  483 

9100 

—0.3804 

—0.1011 

—0.0644 

9.6340 

207  42.3 

4-0.5861 

4-0.3994 

4-0.1436 

9.8595 

85  483 

9105 

0.3272 

0.2834 

0.1194 

9.6522 

223  11.5 

0.5210 

04682 

0.1788 

9.8591 

48  49J0 

9110 

0.2472 

0.3527 

0.1648 

9.6638 

237  89.1 

0.4458 

0.5279 

0.2105 

9.8587 

51   503 

9115 

0.1486 

0.3955 

0.1  d78 

9.6688 

251  34.0 

0.3618 

0.5772 

0.2380 

9.8583 

59  58.1 

9120 

—0.0391 

0.4095 

0.2164 

9.6673 

265  22.3 

0.2706 

0.6152 

0.2609 

9.8579 

67  563 

9125 

4-0.8732 

-0.3934 

—0.2191 

9.6592 

279  29.2 

4-0.1742 

4-0.6411 

4-0.2787 

9.8576 

76    a7 

9130 

0.1797 

0.3468 

0.2048 

9.6445 

294  21.7 

-H).0743 

0.6543 

0.2909 

9.8573 

84     5.6 

9135 

0.2706 

0.2705 

0.1729 

9.6231 

310  31.8 

—0.0271 

0.6545 

0.2974 

9.8570 

92  11.2 

9140 

0.3342 

0.1675 

0.1239 

9.5953 

328  38.9 

0.1279 

0.6417 

0.2980 

9.8568 

100  173 

9145 

0.3573 

—0.0447 

—0.0601 

9.5624 

349  30.4 

0ii262 

0.6162 

0.2927 

9.8566 

108  23^ 

9150 

4-0.3266 

4-0X)841 

4-0.0122 

9.5282 

13  54.3 

1-0.3200 

4-0.5785 

4-0.2815 

9.8564 

116  803 

9155 

0.2343 

0.1960 

0.0818 

9.5000 

42     9.6 

0.4074 

0.5292 

0.2648 

9.8564 

124  38.0 

9160 

4-0.0893 

0.2628 

0.1324 

9.4879 

73  15.6 

04867 

04693 

0.2427 

9.8564 

132  453  . 

9165 

—0.0776 

0.2650 

0.1504 

9.4975 

104  33.6 

0.5563 

04002 

0.2159 

9.8564 

140  523 

9170 

0.2273 

0.2056 

0.1336 

9.5242 

133  15.3 

,     0.6148 

0.3231 

0.1847 

9.8565 

148  593  , 

9175 

—0.3337 

4-0.1057 

4-0.0906 

9.5582 

158     74 

—0.6611 

4-0.2396 

4-0.1499 

9.8567 

157     63  j 

9180 

0.3888 

4-0.0114 

4-0.0332 

9.5915 

179  22.6 

0.6942 

0.1512 

0.1120 

9.8569 

165  123 

9185 

0.3959 

—0.1275 

—0.0286 

9.6200 

197  47.3 

0.7136 

4-0.0599 

0.0720 

9.8572 

173  18^ 

9190 

0.3626 

0.2310 

0.0877 

9.6422 

214     9J) 

0.7189 

—0.0326 

4-0.0305 

9.8575 

181   233 

9195 

0.2975 

0.3146 

0.1392 

9.6578 

220    9.8 

0.7099 

0.1245 

—0.0115 

9.8578 

189  274 

9200 

—0.2089 

—0.3734 

—0.1798 

9.6667 

243  20.7 

—0.6869 

—0.2139 

—0.0534 

98582 

197  313 

9205 

—0.1049 

0.4043 

0.2072 

9.6690 

257     9.9 

0.6505 

0.2991 

Oi)942 

9.8586 

205  340 

9210 

4-0.0067 

0.4067 

0.2195 

9.6648 

271     2.8 

0.6012 

0.3784 

0.1331 

9.8590 

218  853 

9215 

0.1177 

0.3782 

0.2154 

9.6540 

285  24.7 

0.5402 

04504 

0.1695 

9.8594 

221  86.7 

9220 

0.2191 

0.3193 

0.1939 

9.6366 

300  44.5 

04687 

0.5135 

0.2025 

9.8598 

229  86.7 

9225 

4-0.3005 

—0.2316 

-0.1549 

9.6125 

317  36.9 

—0.3881 

—0.5667 

—0.2316 

9.8602 

287  853 

9230 

0.3493 

—0.1194 

0.0995 

9.5824 

336  44.7 

0.2999 

0.6089 

0.2562 

9.8606 

245  84.1 

9235 

OJ3520 

4-0.0080 

—00313 

9.5484 

358  57.2 

0.2059 

0.6393 

.  0.2759 

9.8610 

853  813 

9240 

0.2965 

0.1332 

4-0X)417 

9.5155 

24  56.0 

0.1079 

0.6578 

0.2902 

9.8613 

261  883 

9245 

4-0.1805 

.4-0.2301 

4-0.1056 

94926 

54  314 

—0.0079 

—0.6627 

—0.2990 

9.8616 

869  843 
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X. 
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Tact 

tad* in 
OrUt. 

2»» 
9250 

+0.0219 

H-0.2719 

+0.1441 

9.4842 

o        L 
86     7.8 

+0.0983 

—0.6554 

—03020 

9.8618 

277  19.6 

9255 

0.1424 

0.2473 

0.1474 

94^068 

116  58.3 

0.1907 

0.6355 

0.2992 

9.8620 

285  14.6 

9260 

0.2766 

0.1685 

0.1186 

9.5377 

143  49.9 

0.8855 

0.6034 

0.2906 

9.8622 

293     9  2 

9265 

0.3623 

+0.0590 

0.0683 

9.5721 

167     9.5 

0.3748 

0.5598 

0.2765 

9.8622 

301     33 

9270 

0.3971 

—0.0595 

+0.0081 

9.6038 

187     9.3 

0.4569 

0.5054 

0.2571 

9.8623 

308  57.7 

9275 

-H)J5867 

—0.1716 

—0.0533 

9.6298 

204  38.9 

+0.5303 

—0.4414 

—0.2328 

93623 

316  513 

9280 

0.3394 

0.2677 

0.1097 

9.6493 

220  23.3 

0.5935 

0.3690 

0.2041 

93622 

324  46  1 

9285 

0.2638 

0.3416 

0.1571 

9.6622 

234  59.9 

0.6454 

0.2895 

0.1714 

93620 

338  40.7 

9290 

-H).168l 

0.3896 

0.1926 

9.6684 

248  59.0 

0.6849 

0.2044 

0.1855 

9  8619 

340  35.6 

9295 

—0.0600 

0.4091 

0.2141 

9.6680 

262  46.7 

0.7113 

0.1154 

0.0969 

9.8616 

348  30.9 

9300 

-H)X)524 

—0.8988 

—0^198 

9.6612 

276  48.1 

+0.7840 

—0.0242 

—0.0565 

9.8613 

356  86.8 

9305 

0.1607 

0.3579 

0.2088 

9.6478 

291  29.8 

0.7228 

+0.0674 

—0.0150 

93610 

4  834 

9310 

0.2553 

0.2870 

0.1802 

9.6276 

307  22.6 

0.7077 

0.1578 

+0.0267 

9.8607 

18  80.7 

9315 

+0.3250 

—0.1886 

—0.1343 

9.6010 

325     4.3 

+0.6785 

-H).8451 

+0.0680 

9.8603 

80  183 

MA 
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JUPITER. 

Dayifr. 
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X. 

T. 

Z. 

IS:^ 

Lon^ 
tadelD 

X. 

T. 

z. 

"S/ 

Loogl- 
tadein 

Period 

T«et. 

Orbit. 

Yecl. 

OrUt. 

81150 

—1.4786 

+0.6891 

+0.3564 

0.2216 

O          1 

158  16.0 

+4.67498 

—1.55319 

—0.78259 

0.69793 

O         1         li 

339  38     0 

8960 

1.5283 

0.5854 

0.3097 

0.2215 

156  87.7 

4.69998 

1.48440 

0.75364 '0.69776 

340  38  13 

8970 

1.5729 

0.4768 

0.2610 

0.2211 

160  59.9 

4.72385 

1.41528 

0.72452  0.69760 

341  86  28 

8980 

1.6076 

0.3655 

0.2108 

0.2206 

165  28.8 

4.74659 

1.34583 

0.69523 

0.69744 

342  20  45 

8990 

1.6318 

0.2515 

0.1591 

0.8198 

169  46.8 

4.76818 

1.87606 

0.66578 

069729 

343  15     5 

9000 

—1.6457 

+0.1362 

+0.1063 

0.2187 

174  11.1 

+4.78863 

—1.80598 

—0.63617 

0.69714 

344     9  28 

9010 

1.6486 

+0.0199 

+0.0529 

0.2173 

178  87.3 

4.80793 

1.13562 

0.60640 

0.69699 

345     3  52 

9020 

1.6408 

—0.0966 

—0.0008 

0.2158 

183     6.5 

4.82608 

1.06499 

0.57649 

0.69685 

345  58  18 

9030 

1.6221 

0.2124 

0.0545 

0.2140 

187  35.7 

4.84306 

0.99410 

0.54644 

0.69672 

346  58  47 

9040 

14^921 

0.3269 

0.1079 

0.2119 

192     8.3 

4.85888 

0.92297 

0.51626 

0.69659 

347  47  18 

9050 

—1.5516 

—0.4388 

—0.1604 

0.2096 

196  43.6 

+4.87352 

—0.85161 

-0.48596 

0.69646 

348  41   51 

9060 

1.5001 

0.5480 

0.2120 

0.2071 

201  88.6 

4.88699 

0.78005 

0.45554 

0.69634 

349  36  26 

9070 

1.4380 

0.6533 

0.2620 

0.2044 

806     3.9 

4.89927 

0.70830 

0.42500 

0.69622 

350  31     2 

9080 

1.3656 

0.7541 

0.3101 

0.2015 

210  49.3 

4.91037 

0.63637 

039436 

0.69610 

351  25  40 

9090 

1.2832 

0.8486 

0.3559 

0.1984 

215  88.7 

4.92088 

0.56429 

036362 

0.69599 

352  20  20 

9100 

—1.1910 

—0.9373 

—0.8992 

0.1962 

220  32.4 

+4.92901 

—0.49207 

—033279 

0.69589 

353  15     1 

9110 

1.0898 

1.0186 

0.4393 

0.1918 

225  30.5 

4.93654 

0.41973 

030188 

0.69579 

354     9  44 

9120 

0.9800 

1.0920 

0.4759 

0.1883 

230  33.7 

4.94288 

0.34728 

0.27091 

0.69570 

355     4  28 

9130 

0.8623 

1.1566 

0.5087 

0.1847 

23b  41 7 

4.94801 

0.27475 

0.23987 

0.69561 

355  59  14 

9140 

0.7375 

1.2116 

0.5373 

0.1810 

240.  55.3 

4.95194 

0.20215 

0.20877 

0.69552 

356  54     1 

9150 

—0.6064 

—1.2563 

—0.5618 

0.1772 

246  13.7 

+4.95467 

—0.12950 

—0.17761 

0.69544 

357  48  49 

9160 

0.4700 

1.2901 

0.5805 

0.1734 

252  38.0 

.  4.95619 

—0.05683 

0.14641 

0.69537 

358  43  39 

9170 

0.3295 

13122 

0.5946 

0.1697 

257     7.8 

4.95651 

+0.01585 

0.11518 

0.69530 

359  38  30 

9180 

0.1859 

1.3224 

0.6031 

0.1660 

262  48.7 

4.95562 

0.08853 

0.08392 

0.69523 

0  33  22 

9190 

—0.0406 

1.3202 

0.6059 

0.1624 

868  84.9 

4.95353 

0.16119 

0.05264 

0.69517 

1  28  14 

9200 

-I-0.I051 

—1.3054 

—0.6019 

0.1590 

274  11.9 

+4.95024 

+0.23380 

—0.02136 

0.69511 

a  83     8 

9210 

0.2497 

1.2775 

0.5940 

0.1556 

280     4.2 

4.94574 

0.30635 

+0.00993 

0.69506 

3  18     2 

9220 

0.3919 

1.2370 

0.5791 

0.1526 

286     1.8 

4.94004 

037883 

0.04122 

0.69502 

4  12  57 

9230 

0.5300 

1.1834 

0.5581 

0.1498 

898    4.8 

4.93313 

0.45181 

0.07250 10.69498 

6     7  53 

9240 

0.6624 

1.1176 

0.5314 

0.1473 

898  11.1 

4.92502 

0.58349 

0.10377 10.69494 

6     8  49 

9250 

+0.7877 

—1.0398 

—0^989 

0.1451 

304  81.8 

+4.91570 

+0.59564 

+0.13501 

0.69491 

6  57  46 

9260 

0.9046 

0.9508 

0.4611 

0.1433 

310  35.4 

4.90518 

0.66765 

0.16622 

0.69488 

7  58  43 

9270 

1.0116 

0.8512 

0^182 

0.1420 

316  53.0 

4.89347 

0.73950 

0.19739 10.69486 

8  47  41 

9280 

1.1072 

0.7421 

0.3706 

0.1410 

883  18.0 

4.88056 

0.81118 

0.22850  0.69485 

9  48  39 

9290 

1.1906 

0.6249 

0.3189 

0.1405 

389  33.1 

4.86646 

0.88266 

0.25956  0  69484 

10  87  37 

9300 

1.2606 

0.5006 

0.2637 

0.1404 

335  58.9 

4.85118 

0.95393 

0.29056  0.69483 

11  38  35 

9310 

1.3167 

— OJ707 

—0^55 

0.1408 

348  13.6 

4.83471 
+4.81705 

1.02496 
+1.09575 

032150  0.69483 
+035236  0.69484 

18  87  33 
13  88  38 
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8980 
9000 
9020 
9040 
9060 

9080 
9100 
91S0 
9140 
9160 

9180 
9200 
9220 
9240 
9260 

9280 
9300 
9320 
9340 


X. 


-H).28403 

0.16623 

+0.04842 

-0.06940 

0.18721 

-^.30502 
0.42281 
0.54056 
0.65823 
0.77578 

-0.89318 
1.01041 
1.12747 
1.24438 
1.36111 

-1.47765 
1.59396 
1.71003 

-1.82586 


-1-8.32533 
8.32610 
8.32552 
8.32359 
8.32032 


8.30973 
8.30242 
8.29376 
8.28373 


+8.27236 
8.25966 
8.24563 
8.23026 
8.21357 

+8.19553 
8.17617 
8.15547 

+8.13343 


"1^ 

V«ct. 


-h3.43758  0.95480 
3.44304  0.95479 
3.44793  p.95479 
3.45229,0.95479 
3.4560710.95479 


+8.315701+3.45928 
3.46191 
3.46399 
3.46552 
3.46651 


0.95480 
,0.95482 
0.95484 
0.95486 
0.95488 


-hS46693 ,0.95491 
3.46678 
3.46608 
3.46479 
3.46295 


0.95494 
0.95498 
0.95502 
0.95506 


-M.46053  0.95511 
3.45754  0.95516 
3.45397  0.95522 

+3.44982  0.95529 


tadeln 
Orbit. 


88  10  25 
86  55  24 

89  40  24 

90  25  23 

91  10  23 

91  55  22 

92  40  21 

93  25  21 

94  10  20 

94  55  20 

95  40  19 

96  25  17 

97  10  16 

97  55  14 

98  40  12 

99  25     9 
100  10    6 

100  55     2 

101  39     8 


NEPTUNE. 


Daytfr. 
iMgin'g 

Period. 

'2BB 
8960 
9000 
9040 
9080 
9120 


9160 
9200 
9240 
9280 
9320 


+29.2122 
29.2384 
29.2640 
29.2891 
29.3137 

+29.3377 
29.3611 
29.3840 
29.4064 

1+29.4283 


Y. 


-5.6962 
&Ji907 
54652 
5.3496 
5.2336 

-5.1175 
5.0016! 
4.88571 
4.7695 

-1.6530, 


--3.0879 
3.0411 
2.9944 
2.9476 
2.9006 

—2.8536 
2.8066' 
2.7596  j 
2.7125 

—2.66521 


Log.  of 
lUd. 
Vect. 


1.47599 
147598 
1.47596 
1.47.595 
1.47593 

1.47592 
1.47590 
147589 
1.47587 
147586 


LOBgl. 

tudelo 
Orbit. 


O  I 

347  33.2 

347  47.9 

348  2.5 
348  17.2 
348  31.7 

348  46.4 

349  IX) 
349  1.V6 
349  30.3 
349  44.9 


URANUS. 


+12.67544 
12.61435 
12.55309 
12.49164 
1242997 

+12.36806 
12.30591 
12.24353 
12.18096 
12.11822 

+12.05531 
11.99225 
11.92900 
11.86556 
11.80191 

+11.73804 
11.67393 
11.60949 

+11.54472 


+13.76135 
13.80445 
13.84731 
13.88999 
13.93242 

+13.97466 
14.01674 
14.05858 
14.10022 
14.14189 

+14.18273 
14.22361 
14.26426 
14.30468 
14.34491 

+14.38491 
1442473 
1446432 

+14.50476 


+5  85754 
5.87739 
5.89713 
6.91674 
5.93624 

+5.95565 
5.97508 
5.99423 
6.01340 
6X)3249 

+6.05149 
6.07037 
6.08913 
6.10779 
6.12632 

+6.14476 
6.16315 
6.18147 

+6.19972 


Log.  of 

hMd. 

Teet. 


Oriiit. 


49 


1.29237 

1.2923049 

1.29223150 


43  51 
56  S8l 
10  111 
1  J9216'50  S3  451 
1.99209*50  37  18! 
I       I 
50  52| 
4  S8 


1.29202 


1.29195 


1.29181 


50 


51 


1.2918851  18  1 


51 


1.99174151 


31  3' 
45  12 


1.29166151  58  47 
1.29159:52  12  93 
1.2915252  25  59 
1.29145  52  39  36 
1.99137  52  53  13 

1.2913053  6  50 
1.29123  53  20  27 
1.29116^53  34  5 
1.2910953  47  43 


INCLINATI0K8  AND  NODES. 


For  Jalum  Date  2399000. 


Plail- 


Mercaiy 

Veoof 

Mars 

Japiter 
Satarn 
Uranuf 
Neptane 


tfton. 


InoTCMe  in 
100  d^n. 


7  1  8.6  -H).01947 
3  31  21.8, -M)X)1 232 
1   51     2.2—0.00611 


1  18  40.1 

2  29  281 

0  46  29.7 

1  46  59.0 


Loofltode 
of  Aeceod 
lac  Node. 


iDcr 
la  100 
Oajs. 


14  37  25,11.469 

75  24  3,  9.004 

48  26  25  7.600 

—0.05632    98  59  53|  9.990 

—0.03768  112  25  23|  8.566 

+0^)0634    73  16  5  4.898 

Il30  II  40 


LOGABITHMS  OF  MASSES. 
Sim*t  *-  1. 


Mercury, 
Venus, 


93.3129 
944089 


The  Earth, 
Mart, 


94.44812 
93  57176 


Jupiter, 
Saturn, 


96  979689 
9645573 


Uranus, 
Neptune, 


95.60371 
95.72670 
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ECLIPSES   IN   1856. 


In  the  year  1856  there  will  be  four  Eclipses  ;  two  of  the  Sun  and  two  of  the  Moon ; 


VIZ.: 


I.  A  Total  Eclipse  of  the  Sun,  April  4,  1856,  invisible  at  Washington,  with  the  fol- 
lowing elements. 

d.    h.    m.    ■. 

Washington  Mean  Time  of  <{  in  Bight  Ascension,  April  4  12  8  55.5. 


Sun^s  and  Moon^s  R.A. 

h.    m      t. 

0  57  31iM) 

Houriy  Motions 

9.13  and  134.59 

Sun^s  Declination 

+  6    6    5.5 

Houriy  Motion 

+  6  5(S.9 

Moon^s  Declination 

+  5  14  18.8 

Hourly  Motion 

+17  44.7 

Moon's  Longitude 

15  15  46.3 

Hourly  Motion 

37  45.8 

Moon's  Latitude 

—  0  50  33.0 

Houriy  Motion 

+  3  26.8 

Sun's  Equa.  Hor.  Par. 

8.6 

True  Semidiameter 

16    0.8 

Moon's  Equa.  Hor.  Par. 

61  10.0 

True  Semidiameter 

16  39.2 

From  these  elements  may  be  deduced  the  following  results :  — 

Eclipse  begins  on  the  Earth,  April  4^*  10**-  37.2**,  Washington  mean  time,  in  longi- 
tude 238'  25^  West  of  Washington,  and  latitude  58*  56'  South. 

Central  Eclipse  begins,  11^*  5aO"',  in  longitude  233**  37'  West  of  Washington,  and 
latitude  78*  57'  South. 

Central  Eclipse  at  noon,  12''-  a9"-,  in  longitude  181*  S3'  West  of  Washington,  and 
latitude  58*  5'  South. 

Central  Eclipse  ends,  13^  56.0"*,  in  longitude  121*  4'  West  of  Washmgton,  and 
latitude  24*  0'  South. 

Eclipse  ends  on  the  Earth,  15^  8.7"*,  in  longitude  136*  48^  West  of  Washington,  and 
latitude  2*  45'  South. 
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DATA  FOB  COMPUTING 

THE  ECLIPSE  FOR  ANY  PLACE,  FOR 

PENUBfBRA. 

M.Tiiii«. 

A. 

B. 

O. 

logB. 

9.997 

logf. 

logG. 

logH. 

^      1 

h.  m. 

9.997 

9.00 

9.04 

O      IX 

10  35 

—0.80082 

—0.79307 

—1.86193 

727 

292 

9198 

6989 

158  8  80.1  I 

10  40 

0.75819 

0.77015 

1.83903 

727 

291 

9291 

7074 

159  18  81.4  ; 

10  45 

0.71557 

0.74724 

1.81613 

726 

290 

9384 

7160 

160  83  82.6  1 

10  50 

0.67294 

0.72433 

1.79324 

725 

289 

9478 

7245 

161  48  83.9 

10  55 

0.63031 

0.70141 

1.77034 

724 

288 

9571 

7330 

163  8  35.2  , 

11  0 

0.58768 

0.67850 

1.74744 

723 

286 

9664 

7416 

164  18  86.5 

11  5 

0.54505 

0.65559 

1.72454 

722 

285 

9757 

7501 

165  83  87.8  , 

11  10 

0.50242 

0.63267 

1.70164 

721 

284 

9850 

7586 

166  48  39.0  1 

11  15 

0.45979 

0.60976 

1.67874 

720 

283 

9943 

7672 

168  8  40.3  1 

11  20 

0.41716 

0.58685 

1.65584 

719 

282 

•036 

7757 

169  18  41.6 

11  25 

0.37453 

0.56393 

1.63294 

718 

281 

0130 

7842 

170  88  42.9 

11  30 

0.33189 

0.54102 

1.61004 

717 

280 

0223 

7927 

171  48  44.2 

11  35 

0.28926 

0.51811 

1.58714 

716 

279 

0316 

8013 

178  8  45.4 

11  40 

0.24663 

0.49519 

1.56424 

715 

278 

0409 

8098 

174  18  46.7 

11  45 

0.20400 

0.47228 

1.54134 

714 

277 

0502 

8188 

175  88  48.0 

11  50 

0.16137 

0.44937 

1.51844 

713 

276 

0594 

8268 

176  48  49.3 

11  55 

0.11873 

0.42645 

1.49553 

712 

275 

0687 

8353 

178  8  50.6 

12  0 

0.07610 

0.40354 

1.47263 

711 

274 

0780 

8438 

179  18  51.8 

12  5 

—0.03347 

0.38063 

1.44973 

710 

273 

0873 

8523 

180  83  53.1 

12  10 

4-0.00917 

0.35771 

1.42683 

709 

271 

0966 

8608 

181  48  54.4 

12  15 

0.05180 

0.33480 

1.40392 

708 

270 

1059 

8693 

188  3  55.7 

12  20 

0.09443 

0.31189 

1.38102 

707 

269 

1152 

8778 

184  18  56.9 

12  25 

0.13707 

0.28897 

1.35811 

706 

268 

1244 

8863 

185  83  58.2 

12  30 

0.17970 

0.26606 

1.33521 

705 

267 

1337 

8948 

186  48  59.5 

12  35 

0.22233 

0.24315 

1.31231 

704 

266 

1430 

9033 

188  4  0.8 

12  40 

0.26496 

0.22024 

1.28940 

703 

265 

1522 

9118 

189  19  2.1 

12  45 

0.30760 

0.19732 

1.26650 

702 

264 

1615 

9203 

190  34  8.3 

12  50 

0.35023 

0.17441 

1.24359 

701 

263 

1708 

9288 

191  49  4.6 

12  55 

0.39286 

0.15150 

1.22069 

700 

262 

1800 

9373 

193  4  5.9 

13  0 

0.43549 

0.12859 

1.19778 

699 

261 

1893 

9458 

194  19  7.2 

13  5 

0.47813 

0  10568 

1.17488 

698 

260 

1986 

9542 

195  84  8.4 

13  10 

0.52076 

0.08276 

1.15197 

697 

259 

2078 

9627 

196  49  9.7 

13  15 

0.56339 

0.05985 

1.12906 

696 

257 

2171 

9712 

198  4  11.0 

13  20 

0.60602 

0.03694 

1.10616 

695 

256 

2263 

9797 

199  19  12.3 

13  25 

0.64865 

—0.01403 

1.08325 

694 

255 

2356 

9881 

200  34  13.6 

13  30 

0.69128 

-H).00888 

1.06034 

693 

254 

2448 

9966 

201  49  14.8 

13  35 

0.73392 

0.03179 

1.03744 

692 

253 

2540 

•051 

203  4  16.1 

13  40 

0.77655 

0.05471 

1.01453 

691 

252 

2633 

0136 

204  19  17.4 

13  45 

0.81917 

0.07762 

0.99162 

690 

251 

2725 

0220 

205  84  18.7 

13  50 

0.86180 

0.10053 

0.96872 

689 

250 

2818 

0305 

206  49  20.0 

13  55 

0.90443 

0.12344 

0.94581 

688 

249 

2910 

0389 

208  4  21.2 

14  0 

0.94706 

0.14635 

0.92290 

687 

248 

3002 

0474 

209  19  22.5 

14  5 

0.98969 

0.16926 

0.89999 

686 

247 

3095 

0559 

210  84  23.8 

14  10 

1.03232 

0.19216 

0.87709 

685 

246 

8187 

0643 

211  49  25.1  ! 

14  15 

1.07495 

0.21507 

0.85418 

684 

244 

'3279 

0728 

218  4  26.4 

14  20 

1.11757 

0.23798 

0.83127 

683 

243 

8371 

0812 

214  19  27.6 

14  25 

1.16020 

0.26089 

0.80836 

682 

242 

8463 

0897 

215  34  28.9 

14  30 

1.20282 

0.28380 

0.78546 

681 

241 

8556 

0981 

216  49  80.2 

14  85 

1.24545 

0.30671 

0.76255 

680 

240 

8648 

1065 

218  4  31.5 

14  40 

1.28807 

0.32961 

0.73964 

679 

239 

8740 

1150 

219  19  32.7  , 

14  45 

1.33070 

0.35252 

0.71673 

678 

238 

8832 

1234 

220  84  34.0  i 

14  50 

1.37332 

0.37543 

0.69383 

677 

237 

8924 

1319 

221  49  35.3 

14  55 

1.41594 

0.39a33 

0.67092 

676 

286 

4016 

1403 

228  4  86.6  , 

15  0 

1.45856 

0.42124 

0.64801 

675 

235 

4108 

1487 

224  19  37.9  ' 

15  5 

1.50119 

0.44415 

0.62510 

674 

234 

4200 

1572 

225  34  89.1 

15  10 

-hl.54381 

-H).46705 

—0.60219 

673 

233 

4292 

1656 

226  49  40.4  | 
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FOR  SHADOW. 

WMhinctoB 
MMnTLiM. 

B. 

o. 

Washington 
Bleuillme. 

B. 

G. 

h.    m 

11  45 

—1.01809 

—0.99552 

h     m. 

12  55 

—0.69731 

—0.67487 

11  50 

0.99518 

0.97262 

13    0 

0.67440 

0.65197 

11  55 

0.97227 

0.94972 

13    5 

0.65149 

0.62906 

12     0 

0.94935 

0.92682 

13  10 

0.62858 

0.60616 

12     5 

0.92644 

0.90391 

13  15 

0.60567 

0.58325 

12  10 

0.90353 

0.88101 

13  20 

0.58275 

0.56034 

12  15 

0.88061 

0.85811 

13  25 

0.55984 

0.53749  1 

12  20 

0.85770 

0.83520 

13  30 

0.53693 

0.51453 

12  25 

0.83479 

0.81230 

13  35 

0.51402 

0.49162 

12  30 

0.81187 

0.78940 

13  40 

0.49111 

0.46872 

12  35 

0.78896 

0.76649 

13  45 

0.46820 

0.44581 

12  40 

0.76605 

0.74359 

13  50 

0.44529 

0.42290 

12  45 

0.74314 

0.72068 

13  55 

0.42238 

0.39999 

12  50 

—0.72022 

—0.69778 

14    0 

—0.39947 

—0.37709 

A,  fly  log  £  and  log  F  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  G 

and  log  H  are  obtained  from  corresponding  values  for  Penumbra  by  increasing  log  G 

by  0.000095,  and  decreasing  log  H  by  0.000089. 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA. 

VoroottMinato. 

Vor  one  Second.                              1 

MMannM. 

A. 

B. 

c. 

A'. 

B'. 

c. 

h.    m. 

10  35 

+8525.6 

-4-4582.6 

-h4579.2 

-4-142.09 

-h76.38 

+76.32 

10  50 

8525.8 

4582.6 

4579.6 

142.10 

76.38 

76.33 

11     5 

8526.0 

4582.6 

4579.8 

142.10 

76.38 

76.33 

11  20 

8526.2 

4582.6 

4580.0 

142.10 

76.38 

76.33 

11  35 

8526.4 

4582.6 

4580.2 

142.11 

76.38 

76.34 

11  50 

8526.5 

4582.6 

4580.4 

142.11 

76.38 

76.34 

12    5 

8526.6 

4582.6 

4580.6 

142.11 

76.38 

76.34 

12  20 

8526.6 

4582.6 

4580.8 

142.11 

76.38 

76.35 

12  35 

8526.5 

4582.6 

4581.0 

142.11 

76.38 

76.35 

12  50 

8526.4 

4582.4 

4581.0 

142.11 

76.37 

76.35 

13    5 

8526.4 

4582.4 

4581.2 

142.11 

76.37 

76.35 

13  20 

8526.2 

4582.2 

4581.4 

142.10 

76.37 

76.36 

13  35 

8526.0 

4582.2 

4581.4 

142.10 

76.37 

76.36 

13  50 

8525.8 

4582.0 

4581.5 

142.10 

76.37 

76.36 

14    5 

8525.6 

4581.8 

4581.5 

142.09 

76.36 

76.36 

14  20 

8525.2 

4581.6 

4581.6 

142.09 

76.36 

76.36 

14  35 

8524.8 

4581.4 

4581.6 

142.08 

76.36 

76.36 

14  50 

8524.4 

4581.2 

4581.6 

142.07 

76.35 

76.36 

15    5 

-h8524.0 

•4-4581.0 

4-4581.6 

-hl42.07 

-4-76.35 

-h76.36 

n.   A  Partial  Eclipse  of  the  Moon,  April  19,  1856,  with  the  following  elera 

lents :  — 

d.     h.    m. 

Washington  Mean  Time  of  g  in  Right  Ascension,  April  19  16  33  3 

3.8. 

Sun^s  Right  Ascension           1  53  27.41         Hourly  Motion 

9.32 

Moon's  Right  Ascension      13  53  27.41             "          " 

111.65 

50 
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Sun^s  Declination 
Moon^s  Declination 
Moon^s  Lfongitude 
Moon's  Latitude 
Sun's  Equa.  Hor.  Par. 
Moon's  Equa.  Hor.  Par. 


+n  B8  58.5 

—12  15  54.8 

210  41  38.8 

—  0  34  33.9 

8.5 

54  33.7 


Hourly  Motion 


True  Semidiameter 


+  6  5L1 

—13    9.5 

30    8.5 

—  2  46.4 

15  56.8 

14  51.1 


From  these  elements  may  be  deduced  the  following  results :  — 

13 


Moon  enters  Penumbra 
Moon  enters  Shadow 
Greatest  Eclipse 
Moon  leares  Shadow 
Moon  leaves  Penumbra 


7.0    Washington  Mean  Tune. 

14  25.8  "  ** 

15  58.4  "  " 

17  31.0  "  " 

18  49.8  "  ** 

First  contact  of  Shadow  with  Moon's  limb  79**  from  north  pomt  towards  the  East 
Last  contact  of  Shadow  with  Moon's  limb  25**  from  north  point  towards  the  West 
Magnitude  of  Eclipse  =  0.712  (Moon's  diameter  ==  1). 
Eclipse  visible  throughout  North  and  South  America  and  Australia,  and  in  the  eastern 
part  of  Asia. 

Whole  Eclipse  visible  in  Kamtschatka,  in  the  western  part  of  South  America,  and 
diroughout  North  America  except  the  northeastern  extremity. 

in.  An  Annular  Eclipse  of  the  Sun,  September  28,  1856,  mvisible  at  Washington, 
wiA  the  following  elements :  — 

d.    k.    m.     t. 

Washington  Mean  Time  of  ^  in  Uight  Ascension,  September  28  9  48  58.6 


Sun's  and  Moon's  R.A. 

Sun's  Declination 
Moon's  Declination 
Moon's  Longitude 
Moon's  Latitude 
Sun's  Equa.  Hor.  Par. 
Moon's  Equa.  Hor.  Par. 


12  22  32.69 

— S  26  &.8 
—1  28  25.9 
185  45  26.3 
-f  0  53  15.4 
8.6 
53  57.9 


Hourly  Motions 
Hourly  Motion 


True  Semidiameter 
u  u 


9.04  and  104.09 

—  6  58.5 
—14    9.3 

29  29.8 

—  2  41.4 
16  0.9 
14  41.6 


From  these  elements  may  be  deduced  the  following  results :  — 

Eclipse  begins  on  the  Earth,  September  28***  8^  22.3*^,  mean  time  at  Washington,  in 
longitude  212°  34'  West  of  Washington,  and  latitude  66**  0'  North. 

Central  Eclipse  begins,  10^*  12.5"*,  in  longitude  79**  11'  West  of  Washington,  and 
latitude  79**  47'  North. 

Central  Eclipse  ends,  IV-  30.4""',  in  longitude  8T*  13^  West  of  Washington,  and 
latitude  4V  48'  North. 

Eclipse  ends  on  the  Eardi,  IZ^  20.3" ,  in  longitude  112*"  52^  West  of  Washington, 
and  latitude  7''  55'  North. 
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DATA  FOR  COMPUTING 

THE  ECLIPSE  FOR  ANY  PLACE,  FOR 

PENUMBRA. 

Wash. 

▲• 

B. 

c 

logl. 

logF. 

logG. 

lofH. 

/* 

h.  m. 

9.9995 

9.9996 

-8.6 

—8.5 

O      IS 

8  20 

—0.65446 

+2.01031 

+0.87075 

27 

98 

7107 

7465 

127  26  0.1 

8  25 

0.61769 

1.98992 

0.85035 

26 

98 

7128 

7491 

128  40  1.4 

8  30 

0.58091 

1.96953 

0.82995 

26 

98 

7150 

7517 

129  55  2.8 

8  35 

0.54413 

1.94915 

0.80955 

25 

97 

7171 

7544 

131  10  4.1 

8  40 

0.50736 

1.92876 

0.78916 

25 

97 

7192 

7570 

132  25  5.4 

8  45 

0.47058 

1.90837 

0.76876 

24 

96 

7213 

7596 

133  40  6.8 

8  50 

0.43381 

1.88798 

0.74836 

24 

96 

7234 

7622 

134  55  8.1 

8  55 

0.39703 

1.86759 

0.72796 

24 

96 

7255 

7649 

136  10  9.4 

9  0 

0.36025 

1.84720 

0.70756 

23 

95 

7276 

7675 

137  25  10.8 

9  5 

0.32348 

1.82681 

0.68716 

23 

95 

7297 

7701 

138  40  12.1 

9  10 

0.28670 

1.80642 

0.66676 

22 

95 

7318 

7727 

139  55  13.4 

9  15 

0.24992 

1.78603 

0.64636 

22 

94 

7339 

7753 

141  10  14.8 

9  20 

0.21314 

1.76564 

0.62596 

21 

94 

7360 

7780 

142  25  16.1 

9  25 

0.17636 

1.74524 

0.60556 

21 

93 

7381 

7806 

143  40  17.4 

9  30 

0.13959 

1.72485 

0.58515 

20 

93 

7401 

7832 

144  55  18.8 

9  35 

0.10281 

1.70445 

0.56475 

20 

93 

7422 

7858 

146  10  20.1 

9  40 

0.06603 

1.68406 

0.54435 

19 

92 

7443 

7884 

147  25  21.4 

9  45 

—0.02925 

1.66366 

0.52395 

19 

92 

7464 

7910 

148  40  22.8 

9  50 

4-0.00753 

1.64327 

0.50354 

18 

92 

7485 

7936 

149  55  24.1 

9  55 

0.04431 

1.62287 

0.48314 

18 

91 

7506 

7962 

151  10  25.4 

10  0 

0.08109 

1.60247 

0.46274 

17 

91 

7527 

7988 

152  25  26.8 

10  5 

0.11787 

1.58207 

0.44233 

17 

90 

7548 

8014 

153  40  28.1 

10  10 

0.15465 

1.56167 

0.42193 

17 

90 

7569 

8040 

154  55  29.4 

10  15 

0.19143 

1.54128 

0.40152 

16 

90 

7589 

8066 

156  10  30.8 

10  20 

0.22820 

1.52088 

0.38112 

16 

89 

7610 

8092 

157  25  32.1 

10  25 

0.26498 

1.50048 

0.36071 

15 

89 

7631 

8118 

158  40  33.4 

10  30 

0.30176 

1.48007 

0.34031 

15 

89 

7652 

8144 

159  55  34.8 

10  35 

0.33854 

1.45967 

0.31990 

14 

88 

7673 

8170 

161  10  36.1 

10  40 

0.37532 

1.43927 

0.29950 

14 

88 

7694 

8196 

162  25  37.4 

10  45 

0.41210 

1.41887 

0.27909 

13 

87 

7714 

8222 

163  40  38.8 

10  50 

0.44888 

1.39847 

0.25868 

13 

87 

7735 

8248 

164  55  40.1 

10  55 

0.48566 

1.37806 

0.23828 

12 

87 

7756 

8273 

166  10  41.4 

11  0 

0.52244 

1.35766 

0.21787 

12 

86 

7777 

8299 

167  25  42.8 

11  5 

0.55922 

1.33726 

0.19746 

11 

86 

7797 

8325 

168  40  44.1 

11  10 

0.59599 

1.31685 

0.17706 

11 

86 

7818 

8351 

169  55  45.4 

11  15 

0.63277 

1.29645 

0.15665 

10 

85 

7839 

8377 

171  10  46.8 

11  20 

0.66955 

1.27604 

0.13624 

10 

85 

7860 

8402 

172  25  48.1 

11  25 

0.70633 

1.25564 

0.11584 

10 

84 

7880 

8428 

173  40  49.4 

11  30 

0.74311 

1.23523 

0.09543 

09 

84 

7901 

8454 

174  55  50.8 

11  35 

0.77988 

1.21482 

0.07502 

09 

84 

7922 

8480 

176  10  52.1 

11  40 

0.81666 

1.19442 

0.05461 

08 

83 

7942 

8505 

177  25  53.4 

11  45 

0.85344 

1.17401 

0.03421 

08 

83 

7963 

8531 

178  40  54.8 

11  50 

0.89022 

1.15360 

+0.01380 

07 

83 

7984 

8557 

179  55  56.1 

11  55 

0.92699 

1.13319 

—0.00661 

07 

82 

8004 

8582 

181  10  57.4 

12  0 

0.96377 

1.11279 

0.02702 

06 

82 

8025 

JB608 

182  25  58.8 

12  5 

1.00054 

1.09238 

0.04743 

06 

81 

8046 

8634 

183  41  0.1 

12  10 

1.03732 

1.07197 

0.06783 

05 

81 

8066 

8659 

184  56  1.4 

12  15 

1.07409 

1.05156 

0.08824 

05 

81 

8087 

8685 

186  11  2.8 

12  20 

1.11087 

1.03115 

0.10865 

04 

80 

8107 

8710 

187  26  4.1 

12  25 

1.14764 

1.01074 

0.12906 

04 

80 

8128 

8736 

188  41  5.4 

12  30 

1.18442 

0.99033 

0.14947 

03 

79 

8149 

8762 

189  56  6.7 

12  35 

1.22119 

0.96992 

0.16987 

03 

79 

8169 

8787 

191  11  8.1 

12  40 

1.25796 

0.94951 

0.19028 

02 

79 

8190 

8813 

192  26  9.4 

12  45 

1.29473 

0.92910 

0.21069 

02 

78 

8210 

8838 

193  41  10.7 

12  50 

1.33151 

0.90869 

0.23110 

01 

78 

8231 

8864 

194  56  12.1 

12  55 

-M.36828 

4-0.88828 

—0.25151 

01 

78 

8251 

8889 

196  11  13.4 

ECLIPSES,    1856. 


397 


DATA  : 

FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

Wash. 
M.Time. 

h.      m. 

A. 

B. 

c. 

logK     1    log  P. 

9.9995|9.9996 

logo. 

logH. 

"       1 

—8.6 

—8.5 

. 

13    0 

4-1.40505 

-4-0.86787 

—0.27191 

00 

77 

8272 

8915 

197  2b  14.7 

13     5 

1.44182 

0.84746 

0,29232 

00 

77 

8292 

8940 

198  41  16.1 

13  10 

1.47859 

0.82704 

0.31273 

•0 

76 

8313 

8965 

199  56  17.4 

13  15 

1.51536 

0.80663 

0.33314 

99 

76 

8333 

8991 

201  11   18.7 

13  20 

1.55213 

0.78622 

0.35355 

99 

76 

8354 

9016 

202  26  20.1 

13  25 

-4-1.58889 

-1-0.76581 

—0.37395 

98 

75 

8374 

9042 

203  41  21.4 

FOR  SHADOW. 

1 

1 

Washingtoa 
Mean  lime. 

B. 

c. 

WashiofftOD 
Mean  Time. 

B. 

..       1 

h.    m. 

h.    m. 

10    0 

-+- 1.05649 

-4-1.00872 

10  50 

-4-0.85248 

4-0.80467 

10     5 

1.03609 

0.98832 

10  55 

0.83208 

0.78426 

10  10 

1.01569 

0.96791 

11     0 

0.81168 

0.76386 

10  15 

0.99529 

0.94751 

11     5 

0.79127 

0.74345 

10  20 

0.97489 

0.92710 

11   10 

0.77087 

0.72304 

10  26 

0.95449 

0.90670 

11  15 

0.75046 

0.70263 

10  30 

0.93409 

0.88629 

11  20 

0.73006 

0.68223 

10  35 

0.91369 

0.86589 

11  25 

0.70965 

•    0.66182 

10  40 

0.89329 

0.84548 

11  30 

0.68925 

0.64141 

10  45 

0.87288 

0.82507 

11  35 

0.66884 

0.62101 

10  50 

-hO.85248 

-^0.80467 

11  40 

-hO.64843 

H-0.60060 

A,  /i,  log 

;  E  and  log  F  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  G   1 

and  log  H  for  Shadow  are  obtained  from  corresponding  values  for  Penumbra  by  de-  | 

1  creasing  lo 

g  G  by  0.00021,  and  increasing  log  H  by  0.00026. 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA. 

For  one  Minate. 

For  one  Second.                               1 

Mean  lime. 

A. 

B. 

c. 

A'. 

B. 

c. 

h.    m. 

8  20 

-t-7355.0 

—4077.0 

—4079.4 

-4-122.58 

—67.95 

—67.99 

8  35 

7355.2 

4077.6 

4079.6 

122.59 

67.96 

67.99 

8  50 

7355.4 

4077.8 

4079.8 

122.59 

67.96 

68.00 

9     5 

7355.4 

4078.4 

4080.2 

122.59 

67.97 

68.00 

9  20 

7355.6 

4078.6 

4080.4 

122.59 

67.98 

68.01 

9  35 

7355.8 

4079.0 

4080.6 

122.60 

67.98 

68.01 

9  50 

7355.8 

4079.4 

4080.8 

122.60 

67.99 

68.01 

10     5 

7355.8 

4079,8 

4081.0 

122.60 

68.00 

68.02 

10  20 

7356.0 

4080.0 

4081.0 

122.60 

68.00 

68.02 

10  35 

7355.8 

4080.4 

4081.2 

122.60 

68.01 

68.02 

10  50 

7355.8 

4080.6 

4081.2 

122.60 

68.01 

68.02 

11     5 

7355.6 

4081.0 

4081.4 

122,59 

68.02 

68.02 

11  20 

7355.6 

4081.0 

4081.4 

122.59 

68.02 

68.02 

11  35 

7355.4 

4081.4 

4081.4 

122,59 

68.02 

68.02 

11  50 

7355.2 

4081.6 

4081.6 

122.59 

68.03 

68.03 

12     5 

7355.0 

4081.8 

4081.6 

122.58 

68.03 

68.03 

12  20 

7354.8 

4082.0 

4081.6 

122.58 

68.03 

68,03 

12  35 

7354.6 

4082.0 

4081.6 

122.58 

68.03 

68.03 

12  50 

7354.2 

4082.2 

4081.6 

122.57 

68.04 

68.03 

13     5 

7354.0 

4082.4 

4081.6 

122.57 

68.04 

68.03 

13  20 

-1-7353.6 

—4082.4 

—4081.6 

-hl22.56 

—68.04 

—68.03 
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IV.  A  Partial  Eclipse  of  the  Moon,  Oct.  13,  1856,  with  the  following  elements:  — 

d.    h.    m.       1. 

Washington  Mean  Time  of  ;  in  Right  Ascension,  Oct  13  6  12  16.6. 

Hourly  Motion 


Sun^s  Right  Ascension 
Moon^s  Right  Ascension 

Sun^s  Declination 
Moon^s  Declination 
Moon^s  Longitude^ 
Moon^s  Latitude 
Sun^s  Equa.  Hor.  Pkir. 
Moon's  Equa.  Hor.  Par. 


h.    m.     1. 

13  16  52.66 
1  16  52.66 

o      L      • 

—  8    7  49.2 

+  8  41  13.4 

21     1    2.2 

+  0  30  56.3 

8.6 

61  26.2 


Hourly  Motion 

44  CC 


True  Semidiameter 

ftC  u 


9.28 
187.45 

—  0  55.9 

+17  34.4 

38    5.2 

+  3  30.7 

16    5.0 

16  44.3 


From  these  elements  may  be  deduced  the  following  results :  — 

h    m 

Moon  enters  Penumbra  3  15.8    Washington  Mean  Time. 

Moon  enters  Shadow  4  12.9  ''  *^ 

Greatest  Eclipse  5  46.2  "  ** 

Moon  leaves  Shadow  7  19.5  "  " 

Moon  leaves  Penumbra  8  16.6  ''  *^ 

First  contact  of  Shadow  with  Moon's  limb    9V  from  north  point  towards  the  East 
Last  contact  of  Shadow  with  Moon's  limb  145°  from  north  point  towards  the  West. 

Magnitude  of  Eclipse  =  0.998  (Moon's  diameter  =  1). 
Eclipse  visible  throughout  Europe,  Africa,  and  the  greater  part  of  Asia,  on  the  western 
coast  of  Australia,  throughout  South  and  Central  America,  in  the  eastern  part  of  Mexico, 
most  of  the  United  States,  and  the  Canadas. 

Whole  Eclipse  visible  throughout  Europe  and  Africa,  in  the  western  part  of  Asia, 
and  on  the  eastern  coast  of  South  America. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS   OF 

PLANETS  Aim  STARS  BY  THE  MOON,  FOR  THE  YEAR  1856.                         1 

1 

LfmitiDg 
PusUeli. 

Wadi- 
Time<rf 

6' 

At  Waahlnftom  Umn  Tfaae  of  Ooqjimeliaa.                     | 

D»to. 

Star'!  Name. 

1 

North- 
cm. 

Soath- 
•m. 

H 

Y 

P" 

q" 

^% 

JS'^ 

Jan.  0 

A  Virjpnis 

6 

o 
4-81 

o 
4-40 

h.    m. 
21  52.1 

h.  m.    •. 
4-  3     8  36 

4-1.3446 

0.4925 

—.2490 

—9.2140 

9J9941 

1 

m  Virginis 
B.A.C.  4591 

6 

—23 

—90 

2  35.4 

4-  7  43  57 

—1.1574 

.4976 

—.2471 

—9.1422 

.9958 

1 

3 

0 

—90 

5  35.3 

4-10  88  49 

—0.7955 

.4989 

—.2456 

—9.1935 

il946 

I 

;i  YlmniB 
B  A.C.  4896 

—15 

—90 

22  17.9 

4-  2  52  24 

—1.0016 

.5111 

—.2330 

-9.3422 

.9892 

2 

6 

4-58 

—23 

14  29.1 

—  5  25  53 

-H)^965 

.5216 

—.2160 

—9.4706 

-9802 

3 

(1  Libra 

4 

4-51 

—28 

0  21.1 

4-  4     7  14 

4-0.3045 

.5309 

—.2028 

—9.5179 

S750 

3 

t«  Libra 

6 

4-37 

—41 

0  52.4 

4-4  37  30 

4-0.0447 

.5331 

—.2014 

—93148 

.9754 

3 

aScorpu 

2 

0 

—83 

22     6.4 

4-  1     8  16 

—0.5776 

.5568 

—.1644 

—9.5774 

J9666 

4 

BA.C.  5335 

6 

4-42 

—31 

0  35.4 

4-  3  32    2 

-H).2378 

.5554 

—.1602 

—9.5957 

.9633 

4 

B.A.C.  5354 

6 

4-37 

-35 

1  43.3 

4-  4  37  28 

-H).1510 

.5565 

—.1580 

—93973 

.9631 

4 

19  Scorpu 
a  Scorpii 

3 

4-23 

—49 

6  47 A 

4-  9  80  33 

— Oi>937 

.5624 

—.1472 

—96062 

^613 

4 

4-65 

4-37 

6  58.6 

4-  9  41  23 

4-1^21 

.5582 

—.1450 

—9.6299 

.9564 

4 

Q  Ophiochi 

5 

—54 

—90 

8  68.7 

4-n  32  13 

—1.2809 

.5709 

—.1405 

-93939 

3636  ' 

4 

22  Scorpii 

5 

4-46 

—24 

10  47.3 

—10  38  23 

4-0.3516 

.5646 

—.1380 

—9.6226 

.9580 

4 

25  Scorpii 

6 

4-22 

-47 

17  38.9 

—  4     2  14 

.5732 

—.1209 

—9.6303 

3563 

4 

18  Ophinchi 
BJlC.  5709 

6 

—39 

—90 

18  50.7 

—  2  53    9 

—1.1200 

.5786 

—.1183 

—9.6158 

.9594 

4 

6 

—48 

—90 

22  57.8 

4-  1     4  28 

—1.2023 

.5843 

—.1052 

—9.6239 

3577 

5 

A  Ophiuchi 

5 

4-11 

—57 

5    5.2 

4-  6  57  30 

—0.2196 

.5848 

— X)884 

—9.6477 

.9523 

5 

43  Ophiuchi 
BA.C.5909 

6 

4-62 

4-38 

8    9.5 

4-  9  54  34 

4-1.2020 

.5799 

—.0800 

—9.6716 

3459 

5 

H 

—27 

—90 

11  27.6 

—10  55  15 

-0.8857 

.5929 

—.0712 

—9.6444 

3530 

5 

3  Sagittarii 

5 

4-39 

—23 

17  32.7 

—  6    4  57 

4-0.3727 

.5905 

—.0530 

—9.6684 

3469 

9 

»  Capricor. 

H 

4-44 

—82 

9  22.3 

4-  7     8  34 

4-0.2123 

.5736 

4-.2088 

—93364 

3727 

9 

X  Capricor. 

5 

4-39 

—38 

11  39.8 

4-  9  20  52 

4-0.1096 

.5727 

-h.2129 

—93240 

.9743 

9 

29  Aqaarii 

6 

4^0 

—39 

19  67.4 

4-  9  15  58 

4-0.0845 

.5645 

4-.2295 

—9  4819 

3791 

10 

50  Aqaarii 

6 

—43 

—90 

5  23.0 

4-  2  24  49 

—1.3119 

.6607 

4-.2439 

—9.3915 

3864 

10 

B.A.C.  7835 

^ 

—45 

—90 

7  48.0 

4-  4  44  37 

—1.3262 

•  .5598 

4-.2468 

—93730 

3876 

10 

56  Aqaarii 

6 

4-72 

—12 

7  64.1 

4-  4  61  32 

4-0.6095 

.5539 

4-.2476 

—9  4221 

.9S43I 

10 

70  Aqaarii 

6 

—46 

—90 

15  55.9 

—11  24  44 

—1.3539 

.5629 

4-.2582 

—9.2928 

3915  f 

10 

74  Aqoarii 

6 

4-55 

—29 

18     8.1 

—  9  17     7 

4-0.2797 

.5480 

4-.2602 

—93313 

3898! 

11 

V*  Aqoarii 

H 

4-67 

—21 

4  13.4 

4-  0  27  20 

-H).4484 

.5415 

4-.2695 

—9.2342 

3935 

ii 

/  Aqaarii 

.1 

—16 

—90 

4  41.7 

-^  0  54  41 

—1.0541 

.5437 

4-.2696 

—9.1703 

3952 

11 

1//*  Aqaarii 

4-70 

—  2 

5  10.1 

4-  1  22    6 

4-0.7994 

.5403 

-^.2701 

—9.2384 

.9934 

11 

V^  Aqoarii 

5 

-H80 

4-42 

5  36.6 

4-  1  47  43 

4-1^571 

.5396 

4-.2702 

—9.2565 

3928 

11 

24  Pisciom 

H 

4-  4 

—90 

21  23.3 

—  6  57  10 

—0.7625 

.5346 

4-.2780 

—83387 

3990 

12 

27  Pisciom 

5 

4-66 

—24 

0    5.0 

—  4  20  41 

4-0.3966 

.5322 

4-.2796 

—8.8806 

.9987 

12 

29  Pisciom 

H 

4-59 

—29 

1  34.4 

—  2  54  12 

4-0.2805 

.5325 

4-.2798 

—8-8248 

93990 

12 

10  Celi 

6 

4-79 

—14 

13  19.5 

4-  8  28    3 

4-0.5764 

.5289 

4-.2804 

—8.1704 

0.0000 

13 

73  Pisciom 

H 

4-37 

—50 

7  36.3 

-^  2    9  40 

—0.1293 

.5267 

4-.2752 

4-8.9300 

93984 

13 

77  Pisciom  jir. 

7 

4-90 

—  4 

8    3.9 

4-  2  36  21 

4-0.7501 

.6276 

4-.2747 

4-83584 

.9989 

13 

e  Pisciom 

H 

4-63 

—26 

9  18.1 

4-  3  48  13 

4-0.3320 

.5272 

4-.2742 

4-8.9304 

3984 

13 

C  Pisciom 

6 

—  6 

—83 

11  49.5 

4-  6  14  42 

—0.9361 

.5258 

4-^731 

4-9.0742 

3969 

13 

88  Pisciom 

H 

4^ 

—55 

12  18.6 

4-  6  42  51 

—0.2151 

.5270 

4-.2725 

4-9.0357 

3974 

14 

54Ceti 

6 

4-54 

—32 

5  30.9 

—  0  37  56 

-H).1863 

.5298 

4-.2588 

-1-9.2536 

.9929 

15 

29  Arietis 

H 

4-90 

4-  8 

1  10.2 

—  6  37  15 

4-0.8766 

^s^9 

4-.2348 

4-93956 

.9862. 

15 

40ArieU8 

6^ 

—  4 

—72 

8  16.6 

4-  1  14  53 

—0.8794 

.5360 

4-^2243 

-4-9.4825 

.9790' 

1 

16 

n  Arietis 

H 

4^7 

—34 

8  40.5 

4-  1  38    6 

4-0.0511 

5386 

4-.2244 

-^9.4626 

.9809 

15 

(I*  Arietis 

6 

4^ 

—47 

11  38.3 

4-  4  29  51 

—0.2070 

.5390 

4-.2196 

4-9.4840 

3788 

15 

^Arieris 

6 

4-52 

—28 

11  54.5 

4-  4  45  30 

4-0.1464 

.5409 

4-.2179 

4-9.4772 

3795 

15 

54  ArietU 

Jt 

4-75 

—10 

17  19.0 

4-  9  69     1 

4-0.4987 

.5440 

4-.2094 

4-9.4956 

.9776 

15 

aArietU 

4-35 

—44 

18  46.0 

4-11  22  12 

—0.1752 

.6423 

4-.2077 

4-93166 

3752 

15 

C  Arietis 

^i 

—36 

—70 

20  13  7 

—11  12  10 

—1.2563 

.5398 

4-.2041 

4-9.5445 

3715 

15 

B.A.C.  1032 

4 

4-34 

—43 

22  54Ji 

—  8  36  55 

—0.1725 

.5449 

4-.1990 

4-9.5338 

.9730 

15 

T>  Arietis 

5 

0 

—69 

23     3.4 

—  8  27  18 

—0.8081 

.5428 

4-J990 

4-93469 

.9712 ; 

15 

T»  Arietis 

6 

4-30 

—47 

23  45.3 

—  7  47  49 

—0.2524 

.5441 

4-.1985 

4-9.5387 

3723 

16 

65  Arietis 

6 

4-341—42 

0  49.6 

—  6  45    0 

—0.1755 

0.5444 

4-.1967 

4-9.5401 

93722  ' 

OCCULTATIONS,    1866. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

FHE  YEAR  1856. 

i 
} 

Limiting 
Pumllels. 

Wanh- 

TtiMOi 

IMe. 

Star's  Name. 

North- 
em. 

Soath- 
«m 

H 

Y 

P' 

q' 

i£^ 

JS?X, 

JaB.16 

19  Pleiadum 

8 

o 
—48 

o 
—67 

h.    m. 
10  34.1 

h.  m.    s. 

+  2  38  25 

—1.3286 

0.5455 

+.1768 

+9..'5952 

9.9634 

25  Pleiadnm 

H 

-39 

—67 

10  41.3 

+  2  45  18 

—  1.2785 

.5457 

+.1760 

+9.5947 

.9635 

26  Pleiadum 

9 

—29 

—67 

10  43.9 

+  2  47  54 

—1.2001 

.5459 

+.1758 

+9.5936 

.9637 

28  Pleiadum 

7 

—14 

—67 

11     0.5 

+  3     3  53 

—1.0062 

.5473 

+.1746 

+9.5912 

.9641 

34  Pleiadum 

n 

—35 

—67 

11  36.8 

+  3  38  53 

—1.2269 

.5463 

+.1745 

+9.5967 

.9632 

B.AC.  1189 

7 

-1-64 

-14 

11  44.0 

+  3  45  50 

+0.3280 

.5521 

+  1743 

+9.5699 

.9678 

32  Tanri 

6 

-4-83 

—  1 

14  42.7 

+  6  38  11 

+0.5759 

.5543 

+.1682 

+9.5747 

.9670 

33  Tauri 

6 

H-36 

—37 

14  50.1 

+  6  45  24 

—0.1384 

.5516 

+.1682 

+9.5875 

.9648 

36  Tanri 

3 

-MO 

—63 

17  59.0 

+  9  47  32 

—0.6215 

.5521 

+.1593 

+9.6044 

.9617 

jT  Tanri 

-84 

—65 

1  58.0 

—  6  40  19 

—1.1023 

.6627 

+.1432 

+9.6306 

.9563 

il  Tanri 

6 

+90 

+55 

16  55.8 

+  7  53  54 

+1.2573 

US692 

+.1034 

+9  6231 

.9579 

136  Tanri 

5 

-+^7 

—16 

15  54.2 

+  6     1  41 

+0.0419 

.5680 

+.0412 

+9.6655 

.9477 

•19 

49  AnrigflB 

H 

4-80 

—38 

9  21.0 

—  1  10  27 

—0.4150 

.5653 

—.0061 

+9.6735 

.9454 

54  AurieflB 
47  Qemmor. 

6 

-M4 

—46 

11  10.1 

+  0  34  34 

—0.5273 

.5635 

—.0117 

+9.6771 

.9444 

ao 

6 

-1-75 

+  6 

0  39.9 

—10  25  22 

-H).4688 

.5648 

—.0470 

+9.6584 

.9496 

20 

53  Geminor. 

6 

—  1 

—62 

2  35.0 

—  8  34  27 

—0.7654 

J1578 

—.0525 

+9.6736 

.9453 

80 

1  Geminor. 

4 

—13 

—62 

6  47.5 

—  4  31     8 

—0.9432 

.5555 

—.0616 

+9.6728 

.9456 

SO 

6«  Geminor. 

H 

—38 

—62 

8  32.6 

—  2  49  49 

—1.1992 

.5534 

—.0679 

H-9.6746 

.9451 

80 

BAG.  2472 

6 

—42 

—62 

8  54.5 

—  2  28  39 

—1.2263 

.5525 

-.0704 

+9.6746 

.9451 

80 

V  Geminor. 

5 

+26 

—38 

11   13.0 

—  0  15     9 

—0.3123 

.5559 

—.0756 

+9.6602 

.9490 

20 

e  Geminor. 

6 

+85 

+  8 

14  48.9 

+  3  13     4 

+0.5801 

.5588 

—.0832 

+9.6438 

.9532 

20 

if  Geminor. 

5 

—10 

—64 

18  54.4 

+  7     9  54 

—0.9202 

JM91 

—.0954 

+9.6590 

.9494 

20 

oi^  Cancri 

6 

+60 

—11 

22  13.8 

+10  22  20 

+0.2583 

.5524 

—.1026 

+9.6385 

.9545 

20 

w'Cancri 

3 

+82 

+  4 

22  35.8 

+10  43  31 

+0.5492 

.5538 

—.1026 

+9.6337 

.9555 

21 

V^>  Cancri 

+  4 

—64 

2  120 

—  9  48     5 

—0.7076 

.5461 

—.1118 

+9.6460 

.9527 

21 

V«  Cancri 

4 

+23 

—44 

2  29.0 

—  9  31  22 

—0.3687 

.5473 

—.1118 

+9.6410 

.9538 

21 

A  Cancri 

6 

+90 

+10 

6  53.9 

—  5  15  53 

+0.6940 

.5482 

—.1230 

+9.6173 

.9591 

21 

i;*  Cancri 

6 

+41 

—29 

12     4.5 

—  0  15  28 

-^.0444 

.5419 

—.1339 

+9.6188 

.9588 

22 

1  Cancri 

5 

+10 

—64 

5  54.3 

—  7     0  54 

—0.6212 

.5268 

—.1688 

+9.5852 

.9652 

22 

79  Cancri 

6 

+  8 

—65 

6  22.8 

—  6  33  19 

-^.6504 

.5272 

—.1688 

+9.5843 

.9654 

22 

BA.C.  3138 

6 

+36 

—39 

7  57.7 

—  5     1  25 

—0.1507 

.5274 

—.1723 

+9.5712 

.9676 

23 

ijLeonii 

H 

+17 

—64 

11     0.6 

—  2  48  11 

—0.5037 

.6077 

—.2116 

+9.4772 

.9795 

23 

42LeoniB 

6^ 

+32 

—49 

18  41.4 

+  4  39  15 

—0.2154 

i>046 

—.2196 

+9.4323 

.9835 

23 

BA,C.  3579 

6 

+26 

—57 

22  21.9 

+  8  13  25 

—0.3417 

.5041 

—.2239 

+9.4151 

.9848 

24 

t  Leonifl 

6 

+17 

—68 

0  10.5 

+  9  58  52 

— OJi236 

.5012 

—.2258 

+9.4094 

.9852 

24 

IJjtoniB 

5 

+90 

+38 

9  26.2 

—  512 

+1.2942 

.5008 

—.2339 

+9.2923 

.9915 

25 

B.A.C.  3996 

6 

—12 

—84 

19     1.3 

+  3  39  26 

—1.0342 

.4833 

—.2528 

+9/)187 

.9976 

26 

6  VirginiB 

6 

+  3 

—75 

1  47.3 

+10  15  47 

—0.7927 

.4825 

—.2545 

+8.8903 

.9987 

26 

10  Virginia 

6 

+24 

-66 

6  48.0 

—  8  52  27 

—0.3831 

^22 

—.2555 

+8.6738 

9.9995 

26 

13  Virginia 

6 

+90 

-1-31 

11  57.8 

—  3  50  50 

+1.2823 

.4821 

—.2561 

+6.2985 

0.0000 

26 

ti  Virginia 

ii 

+90 

+  7 

12  40.5 

—  3     9  12 

+0.9654 

.4821 

—.2562 

+7.8632 

0.0000 

27 

Y  Virginia 

—41 

—90 

1  12.7 

+  9     3  11 

—1.3677 

.4828 

—.2560 

—8.0609 

0.0000 

27 

38  Virginia 
k  Virginia 

6 

-♦-  7 

—90 

7  45.3 

—  8  34  36 

— O.7058 

.4835 

—.2551 

—8.6843 

9.9995 

27 

6 

—39 

—90 

11  25.0 

—  5     0  39 

—1.3465 

.4849 

—.2543 

—8.7238 

.9994 

27 

6  Virginia 

H 

—  4 

—90 

17  14.1 

+  0  39     9 

—0.9032 

.4864 

—.2527 

—8.9200 

.9985 

28 

k  Vireinia 
B.A.C.  4591 

6 

+81 

+10 

6    4.0 

—10  51  49 

+1.0090 

.4890 

—.2474 

—9.2141 

.9941 

28 

.1 

—51 

—90 

13  53.7 

—  3  15    0 

—1.3912 

.4961 

—.2429 

—9.1936 

.9946 

29 

I  Vireinia 
B.A.C.  4896 

—46 

—90 

6  53.6 

—10  44    0 

—1.3421 

.5069 

—.2297 

—9.3424 

.9892 

89 

6 

+30 

—52 

23  24.8 

+  5  17  40 

-^.1361 

.4994 

—.2126 

—9.4707 

.9802 

80 

t*  Libra 

H 

+35 

—44 

9  28.1 

—  8  57  50 

+0.0080 

.5244 

—.1992 

—9.5180 

.9750 

80 

I'Librte 

^i 

+21 

—59 

10    0.5 

—  8  26  28 

—0.2540 

.5266 

—.1978 

—9.5148 

.9754 

31 

B.A.C.  5254 

6 

+67 

+18 

4  48.4 

+  9  44  17 

+1.0505 

.5383 

—.1677 

—9.6015 

.9622 

31 

d  Scorpii 

H 

—15 

—90 

7  42.5 

—11  27  36 

—0.8453 

JM84 

—.1610 

—9.5775 

.9665 

31 

B.A.C.  5335 

d 

+20 

—54 

10  15.0 

—  9     0  24 

—0.1792 

.5492 

—.1564 

—9.5957 

.96Sa 

31 

B.A.C.  5354 

4 

+16 

—60 

11  24.1 

—  7  53  41 

-0.2618 

0.5507 

—.1544 

—9  5973 

9.9631 

51 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  0CCULTATI0N8 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAB  1856. 

1 

LimitSng 
ParmUels. 

Wanh- 

ington 

Date. 

Star'!  Name. 

Time  of 
6' 

North- 
cm. 

South- 
ern. 

H 

Y 

P" 

q' 

J^ 

i-.j 

J«.81 

19  Scorpii 
a  Scorpii 

8 

0 
-♦-  3 

0 
—76 

h.    m. 
16  34.8 

h.  m.    s. 

—  3  53  68 

—0.4896 

0.6681 

—.1486 

—9.6063 

9.9613  ! 

31 

+65 

4-U 

16  46.3 

—  3  43  63 

4-0.9906 

.6499 

—.1481 

—9.6396 

.9564  i 

31 

22ScorpU 

5 

+25 

—45 

20  39.8 

4-  0  68  16 

— 0X)313 

^582 

—.1843 

—9.6336 

.9580 

I*^    1 

25  Scorpii 

6 

-♦-  4 

—70 

3  39.9 

4-  7  43  68 

—0.4049 

^67 

—.1175 

-9.6308 

.9663 

1 

B.A.C.  6800 

6i 

4-24 

—41 

14  49.9 

4-  0  37  30 

4-0i)461 

^745 

—.0889 

—9.6643 

350«  { 

1 

1 

A  Ophinchi 

5 

0 

—71 

15  19.3 

—  6    4  11 

—0.4173 

A784 

—.0862 

—9.6478 

3533 

1 

38  Ophiachi 

H 

0 

—70 

16  13.6 

—  4  13     1 

—0.4100 

J1790 

—.0834 

-9.6490 

3619 

1 

43  Ophiochi 
B.A.C.  6909 

6 

4-62 

4-17 

18  26.9 

—  3    8  63 

4-lX)000 

A737 

—.0778 

—9.6716 

3459 

1 

^ 

—46 

—90 

21  46.3 

4-  1   11  S3 

—1.1450 

.5862 

— X)693 

—9.6444 

3530 

2 

3SagUtarii 

5 

4-26 

—35 

3  59.0 

4-  7     9  30 

4-0a646 

.6860 

—.0486 

—93684 

3469 

3 

B.A.C.  6024 

6 

—17 

—90 

5    5.3 

4-  8  13    9 

—0.6816 

J»905 

— i)455 

—93673 

.9498 

2 

B.A.C.  6063 

6 

4-32 

—28 

7  31.0 

4-10  83  69 

4-0.3733 

.6871 

—.0394 

-93733 

3458 

2 

B.A.C.  6072 

6 

4-61 

4-14 

8  14.9 

4-11  15    4 

4-0.9598 

.6839 

—.0363 

—9.6819 

3439 

2 

B  AC.  6120 

6 

4-51 

—10 

11  23X) 

—  9  44  38 

4-0.6864 

.6876 

—.0370 

—93788 

3440 

2 

B.A.C.  6127 

5 

4-50 

—11 

11  61.8 

—  9  If  60 

4-0.6715 

.6886 

— i)339 

—93783 

3440 

2 

B.A.C.  6190 

6 

4-61 

—  1 

15  25,7 

—  6  61  43 

4-0.7333 

.5891 

— i)144 

—9.6814 

3431 

2 

B.A.C.  6191 

6 

4-35 

—24 

15  25.9 

—  6  61  38 

4-0.8573 

.6912 

—mu 

—8.6763 

3446 

2 

B.A.C.-6194 

5 

—33 

—90 

15  43.5 

—  6  84  36 

-^.9107 

.5973 

—.0143 

—9.6584 

3495 

2 

B.A.C.  6220 

6 

4-44 

—15 

17  11.1 

—  4  60  34 

-H)3064 

.6914 

— XKWO 

—93786 

.9439 

3 

y  Sagittarii 

3 

—28 

—90 

3    9.0 

4-4  34  58 

—0.8856 

.6024 

4-i)313 

—93591 

3496 

3 

r  Sagittarii 

H 

4-29 

—33 

10    6.6 

—11  67  32 

4-0.1983 

.6984 

4-i)476 

—9.6698 

3464 

3 

B.A.C.  6628 

6 

4-62 

4-  5 

16  39.8 

—  6  40  40 

-4-0.8381 

.6954 

-^.0676 

—93736 

3454 

3 

BJV.C.  6666 

6 

H-32 

-38 

18  41^ 

—  8  44  24 

4-0.1134 

.6994 

4-.0738 

—9.6611 

3488 

4 

«  Sagittarii 

H 

4-45 

—22 

4  34.8 

-^  6  84  47 

4-0.3960 

.6968 

4-.1060 

—93533 

3611 

4 

A  Sagittarii 

5 

4-48 

—22 

5  35.8 

4-  8  42  60 

-H)^175 

J966 

-^.1436 

—9.6508 

3616 

7 

74  Aqnarii 

6 

4-62 

—23 

3  35.7 

4-  1  48  49 

4^4000 

.6671 

4-.3666 

—93318 

3898 

7 

tf/^  Aqaarii 

4 

4-78 

—11 

13  30.7 

4-11  33  86 

4-0.6302 

.6508 

4-.3765 

—9.3349 

.9935 

7 

/  Aqaarii 

5 

4-  1 

—90 

13  47.9 

4-11  48  63 

— OJ250 

.6630 

H-.3765 

—9.1708 

3963 

7 

y/*  Aquarii 

4 

4-80 

4-  8 

14  15.5 

—11  44  38 

4-0.9779 

.6498 

4-^778 

—9.3384 

3984 

8 

24Pisciam 

6 

4-17 

—76 

5  66.1 

4-  8  34  83 

—0.6214 

.6441 

4-.3861 

—83387 

3990 

8 

27  Piscium 

5 

4-82 

—13 

8  31.8 

4-  6  68  68 

4-0.6229 

.6426 

4-.386« 

—83806 

3987 

8 

29  Piscinm 

H 

4-74 

—18 

9  58.5 

4-  7  17  44 

4-0.5125 

.6420 

-^.3870 

—83347 

3990 

9 

44  Piscium 

6 

4-89 

H-10 

30  45.6 

—  6  16  69 

-M.0148 

.5390 

4-.3874 

-83000 

93999 

9 

lOCcti 

6 

—  18 

—89 

31   19.9 

—  6  44  39 

—1.1207 

.5388 

4-.3874 

4-8.1706 

OjOOOO 

9 

BJI.C.  274 

«i 

—35 

—84 

13  38.4 

4-  9  14     1 

— 1J216 

.6849 

4-.3834 

4-8.9078 

93978 

9 

73  Pisciam 

«i 

4-52 

—35 

14  58.9 

-f-11  18  56 

4-0.1560 

.6360 

4-.3806 

4-8.9800 

3984 

9 

77Pi8ciaiii/>r. 

7 

4.90 

4-12 

15  25.4 

4-U  49  32 

4-1.0219 

3368 

4-.3806 

4-83583 

3989 

9 

e  Pisciam 

*i 

4-83 

—12 

16  37.2 

—11     5     1 

4-0.6105 

.6363 

4-.3803 

-^8.9304 

3984 

9 

C  Pi«-iam 

6 

4-12 

—81 

19    3.6 

—  8  43  32 

—0.6331 

.6351 

4-^780 

4-9.0743 

3969 

9 

88  Pisciam 

H 

4-48 

—39 

19  81.7 

—  8  16  30 

4-0.0770 

.6859 

4-.3780 

-f-93867 

3974 
.9939 

10 

54Ceti 

6 

4-73'  —16 

13  13.8 

4-  7  61  80 

4-04848 

J676 

4-.3635 

4-93635 

11 

29  Arietif 

^ 

4-90   4-28 

7  31.9 

4-  3  31  64 

4-1.1695 

JM39 

4-.3374 

4-93966 

3861 

11 

40  Arietis 

6 

4-U   —68 

14  31.4 

^  f     7  10  — 0.5713 

.6415 

4- 3961 14-9.4836 

3790 

11 

n  Arietii 

H 

4-65 

-19 

14  43.0 

4-  9  37  68  4-0.8501 

.5440 

4-.3361 14-94636 

.9809 

11 

(>'Arietii 

• 

4^9 

—31 

17  37.1 

-11  48  66'  4-0.0933 

1 

.6427 

4-.3361 14-94841 

1 

3788  j 

11 

e»Arictit 

6 

4-71 

—13 

17  53.0 

-11  38  33'  4-0.4436 

6444 

4-.3193:  4-94773 

3795 

11 

54  Arietis 

6 

4-90 

4-  6 

33  13.0 

—  6  30  33  -4-0.7893 

.6487   4-.210ll-^9.495« 

3776! 

13 

a  Arietis 

4; 

4-50 

—39 

0  37.6 

—  4  57  63   4-0.1909 

.5480;  4-.2084   4-9J167 

3768 

12 

C  ArietU 

4 

—  9 

—69 

3    3.9 

—  8  84  85 

-0.9539 

6441    4-.3045 14-9.5445 

.9715 

12 

BA.C.  1032 

6 

4-51 

—34 

4  43.1 

—  1     1  66 

4-0.1199 

3481 

4-.3006  -f-93SS8 

3730 

12 

T>  Arietis 

5 

4-17 

—61 

4  509 

—  0  53  35 

-4).5109 

3459 

4-J006'  4-93468 

3719 

12 

T*  Arietis 

6 

4-46;  —31 

6  83^ 

—  0  13  33'  -<-0.0397 

3483  4-.1987   4-93387 

3733- 

12 

65  Arietis 

6 

4-51 1  —27 

6  168 

4-  0  98  63   -<-0.ll57 

3490;  4-.1966  4-93401 

3738 

12 

B.A.C.  1155 

7 

4-10   —66 

16  84.4 

4-  9  37  36  —0.6409 

.5494  4-.I953;  4-93864 

3650 

1          12 

14  Pleiadom 

9 

-29!  -65 

16     8.1 

4-  9  69  61   —1.1817 

0.6478  4-.1 806 14-96976 

9.9630 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  ' 

IHE  YEAR  1856. 

1 

Limiting 

PanlleU. 

Waah- 
ington 

At  Washington  Mean  Time  of  Conjunction. 

Date. 

Star's  Name. 

Time  of 
6^ 

North- 
em. 

Soath. 
em. 

H 

•Y 

P' 

q' 

J£% 

oosD 

Feb.  12 

16  Pleiadnm 

H 

o 
—34 

o 
—65 

h.    m. 
16  11.2 

h.  m.    s. 
+10     2  50 

—1.2263 

0.5475 

+.1794 

+9.5985 

9.9628 

12 

17  Pleiadmn 

8 

—24 

—65 

16  11.7 

+  10     3  24 

—1.1298 

.5460 

+.1791 

+9.5968 

.9631 

12 

19  Pleiadmn 

8 

—16 

—66 

16  13.0 

+10     4  38 

—1.0837 

.5484 

+.1788 

+9.5952 

.9634 

12 

22  Pleiadnm 

8 

—50 

—65 

16  14.3 

+  10     5  54 

—1.3216 

J5474 

+.1788 

+9.6002 

.9625 

12 

28  Pleiadam 

8* 

—19 

—65 

16  15.7 

+10     7  16 

—1.0695 

.5484 

+.1780 

+9.5960 

.9633 

12 

25  Pleiadnm 

H 

—13 

—65 

16  20.7 

+10  12     4 

—0.9863 

MSB 

+.1768 

+9.5948 

.9635 

12 

26  Pleiadnm 

9 

—  8 

—65 

16  22.7 

+  10  13  58 

—0.9101 

.5492 

+.1755 

+9.5937 

.9637 

12 

28  Pleiadnm 

7 

-H  4 

-67 

16  39.1 

+10  29  49 

—0.7199 

.5499 

+.1748 

+9.5912 

.9641 

12 

8  Pleiadnm 

8 

—26 

—65 

16  54.5 

+  10  44  36 

—1.1484 

.5484 

+J746 

+9.5992 

.9627 

12 

30  Pleiadam 

—27 

—65 

17     1.2 

+10  51     5 

—1.1604 

.5483 

+.1743 

+9.5997 

.9626 

12 

34  Pleiadnm 

n 

—10 

—65 

17  15.0 

+  7     4  24 

—0.9401 

.5492 

+.1739 

+9.5967 

.9632 

12 

38  Pleiadnm 

8 

—19 

—65 

17  21.1 

+11   10  18 

—1.0656 

.5485 

+.1736 

+9.5991 

.9627 

12 

B.A.C.  1189 

7 

-1-85 

0 

17  22.1 

+11   11   15 

+0.6059 

JJ550 

+.1734 

+9.5699 

.9678 

12 

40  Pleiadnm 

7J 

—24 

—67 

17  44.5 

+11  33  53 

—1.1212 

.5482 

+.1727 

+9.6012 

.9623 

12 

32Tanri 

6 

-1-90 

+15 

20  21.8 

—  9  55  29 

+0.8486 

.5569 

+.1667 

+9.5747 

.9670 

12 

33Tanri 

6 

-1-50 

—24 

20  26.2 

—  9  51     9 

-0.1520 

.5542 

+.1667 

+9.5875 

.9648 

12 

36  Tanri 

H 

-H25 

—47 

23  33.9 

—  6  50  11 

—0.3447 

.5534 

+.1563 

+9.6044 

.9617 

13 

/Tanri 

5 

—  3 

—65 

7  19.8 

+  0  38  55 

—0.8322 

.5540 

+.1409 

+9.6306 

.9563 

U 

B.A.C.  1648 

6 

—  2 

—62 

7  55.3 

+  0  20  20 

—0.7989 

.5592 

+i)763 

+9.6689 

.9467 

14 

B.A.C.  1746 

6| 

H-38 

—25 

14  11.3 

+  6  22  22 

—0.1109 

.5634 

+i)600 

+9.6654 

.9477 

14 

136  Tanri 

5 

-1-59 

—  5 

21  28.0 

—10  37     7 

+0.2478 

.5653 

+X)408 

+9.6655 

.9476 

14 

B.A.C.  1882 

6^ 

—29 

—61 

22  46.9 

—  9  21     8 

—1.1311 

.5585 

+.0383 

+9.6844 

.9422 

15 

B.A.C.  2097 

H 

H-30 

—27 

13     0.2 

+  4  20  38 

—0.2368 

i>649 

—.0034 

+9.6760 

.9447 

15 

49  Anrign 

5i 

+41 

-18 

15    3.1 

+  6  19     2 

—0.0590 

M\5 

—.0085 

+9.6735 

.9454 

15 

53  Anrigs 

«J 

—29 

—61 

16  22.2 

+  7  35  13 

—1.1220 

J55S3 

— i)116 

+9.6870 

.9414 

15 

54  Anrip^ffi 
28  Geminor. 

6 

+24 

—35 

16^.2 

+  854 

—0.3564 

.5596 

—.0143 

+9.6771 

.9444 

15 

6 

—35 

—61 

19     4.4 

+10  11  29 

—1.1744 

.5551 

—.0197 

+9.6872 

.9413 

16 

47  Geminor. 

6 

+89 

—13 

6  31.2 

—  2  46  37 

+0.6162 

.5603 

—.0489 

+9.6584 

.9495 

16 

53  Geminor. 

8 

+  8 

—56 

8  27.7 

—  0  54  23 

—0.6259 

.5537 

—.0543 

+9.6736 

.9453 

16 

59  Geminor. 

+10 

—64 

12  11.9 

+  2  41  49 

—0.5970 

.5522 

—.0645 

+9.6704 

.9463 

16 

1  Geminor. 

4 

—  4 

—62 

12  42.8 

+  8  11  40 

—0.8130 

.5514 

—.0646 

+9.6728 

.9456 

16 

6*  Geminor. 

H 

—23 

—62 

14  29.1 

+  4  54     9 

—1.0735 

.5492 

—.0697 

+9.6746 

.9451 

16 

B.A.C.  2472 

6 

—26 

—62 

14  51.1 

+  5  15  21 

—1.1008 

.6493 

—.0697 

+9.6746 

.9451 

16 

V  Geminor. 

5 

+33 

—81 

17  11.3 

+  7  30  39 

—0.1890 

.5517 

— i)772 

+9.6602 

.9490 

16 

e  Geminor. 

6 

+90 

+14 

20  49.7 

+11     1  17 

+0.6992 

.5545 

— i)846 

+9.6438 

.9532 

17 

9  Geminor. 

5 

—  1 

—63 

0  58.0 

—  8  59     5 

—0.7773 

.5451 

—.0967 

+9.6590 

.9494 

17 

w*  Cancri 

6 

+67 

—  6 

4  19.6 

—  5  44  24 

+0.3599 

.5485 

—.1038 

+9.6685 

.9545 

17 

w*  Cancri 

H 

+90 

+  9 

4  41.8 

—  5  22  58 

+0.6486 

.5498 

—.1068 

+9.6337 

.9555 

17 

V«  Cancri 

4 

+  9 

—59 

7  30.4 

—  2  42  24 

—0.6194 

.5421 

—.1129 

+9.6460 

.9527 

17 

V/«  Cancri 

4 

+28 

-39 

8  37.6 

—  1  35  17 

—0.2788 

.5435 

—.1129 

+9.6410 

.9538 

17 

a  Cancri 

+90 

+15 

13  15.4 

+  2  53     4 

+0.7775 

.5446 

—.1240 

+9.6173 

.9591 

17 

t7*  Cancri 

+35 

—35 

16    4.8 

+  5  35  52 

—0.1582 

.5390 

—.1305 

+9.6260 

.9573 

17 

V*  Cancri 

6i 

+52 

—20 

16  58.4 

+  6  28  37 

+0.1435 

.5395 

—.1326 

+9.6197 

.9586 

17 

B.A.C.  2840 

+36 

—34 

17  27.5 

+  6  56  44 

—0.1407 

.5388 

—.1326 

+9.6230 

.9579 

17 

V*  Cancri 

+55 

-26 

18  19.3 

+  7  46  46 

+0.0251 

.5385 

—.1347 

+9.6188 

.9588 

17 

32  Cancri 

+40 

—81 

19     1.7 

+  8  27  52 

—0.0775 

.5374 

—.1368 

+9.6189 

.9588 

18 

I  Cancri 

+12 

—63 

12  19.5 

+  1  11  52 

— 0Ji957 

.5246 

—.1694 

+9.5851 

.9652 

18 

79  Cancri 

6 

+14 

—60 

12  48.5 

+  1  39  53 

—0.5462 

.5249 

—.1695 

+9.5843 

.9654 

18 

B.A.C.  3138 

6 

+37 

—38 

14  25.2 

+  3  13  35 

—0.1285 

.5252 

—.1730 

+9.5712 

.9676 

19 

i}Leoni8 

H 

+15 

-67 

17  38.4 

+  5  37  11 

—0.5492 

.5069 

—^128 

+9.4772 

.9795 

20 

42  Leonis 

6 

-1^0 

—52 

1  19.2 

—10  55  24 

-0.2699 

.5030 

—.2220 

+9.4323 

.9835 

20 

B.A.C.  3579 

6 

+22 

—61 

5    3.2 

—  7  17  47 

—0.4156 

.5006 

—.2263 

+9.4151 

.9848 

SO 

i  Leonis 

6 

+13 

—72 

6  52.8 

—  5  31   18 

—0.6046 

.4990 

—.2283 

+9.4094 

.9852 

20 

/  Leonis 

5 

+90 

-28 

16     9.5 

+  3  29  46'  +1.1984 

.4980 

—.2364   +9.2923 

.9915 

22 

B.A.C.  3996 

6 

—24'  —84 

1  47.3 

-11  46  551-1.2139 

0.4843 

—.25511  +9  0186 

9.9976 
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KLKMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAR  1856. 

1 

UmiMnf 

Waah. 

Time<rf 
6' 

Dftte. 

Star's  Name. 

North- 
ern. 

Soath- 
em. 

H 

r 

P' 

q' 

i^ 

r«b.  22 

b  VireinU 
10  Virginia 

6 

o 
—15 

o 
—86 

h.    m. 
7  59.3 

h.  m.    1. 
—  5  44  44 

—1.0917 

0.4833 

—.2568 

4-8.8902 

1 
9.9987 

22 

6 

+14 

—80 

13  34.7 

—  0  18  14 

—0.5843 

.4878 

—.2578 

4-8.6736 

9.9995 

22 

13  VirginU 
•7  Virginis 

6 

-H90 

4-14 

18  44.2 

4-  4  43  11 

4-1.0757 

.4831 

—.2583 

4-6.2538 

0.0000 

22 

H 

4-90 

—  5 

19  27.3 

4-  5  25     5 

4-0.7566 

.4827 

—.2583 

4-7J577 

OJOOOO 

23 

38Viigimg 

6 

—  6 

—90 

14  33.8 

4-  0     1  29 

—0.9513 

.4843 

—.2568 

—8.6846 

9J995 

24 

6  Virginia 

4 

—22 

—90 

0    3.7 

4-  9  16  17 

—1.1612 

.4866 

— V2540 

—8.9201 

^985 

24 

h  Virginis 
B.A.C.  4896 

6^ 

4-79 

—  5 

12  56.5 

—  2  11  42 

4-0.7466 

.4888 

—.2481 

—9.2142 

.9941 

26 

6 

4-15 

-69 

6  42.0 

—  9  37  30 

—0.4196 

JH27 

—.2116 

—9.4707 

.9802 

26 

i>  Libra 

3 

4-20 

-60 

16  56.5 

4-  0  18  21 

—0.2766 

.5213 

—.1968 

—9.5180 

.9750  1 

26 

i*Libr» 

4-  7 

—79 

17  29.2 

4-  0  49  54 

—0.5405 

.5217 

—.1967 

—9.5148 

.9754 

27 

B.A.C.  5254 

6 

4-66 

—  1 

12  45.1 

—  4  31  24 

4-0.7755 

.5327 

—.1650 

—9  6015 

.9622' 

27 

aScorpii 

2 

—34 

—90 

15  38.7 

—  I  43  40 

—1.1282 

.5425 

—.1593 

—9.5775 

J665  , 

27 

B.A.C.  5335 

6 

4-  6 

—73 

18  14.6 

4-  0  46  58 

-0.4519 

.5430 

—.1535 

—9.5957 

.9633 

27 

B.A.C.  5854 

6 

-H  2 

—80 

19  25.7 

4-  1  55  38 

—0.5353 

.5442 

—.1514 

-9.5973 

.9631 

28 

19  Scorpii 

5 

—12 

—90 

0  44.2 

4-  7    8  12 

—0.7598 

.5492 

—.1409 

—9.6062 

.9613 

28 

0  Scorpii 

n 

4-64 

—  8 

0  56.0 

4-  7  14  34 

4-0.7364 

.5448 

—.1389 

—9.6299 

.9564 

28 

aScorpU 

4-64 

4-30 

4  32.3 

4-10  43  20 

4-1.1687 

.5446 

—.1322 

—9.6436 

J532 

28 

22  ScorpU 

6 

4-12 

—61 

4  55.5 

4-11     5  45 

—0.2835 

.5514 

— wl309 

—9.6226 

.9580 

28 

25  Scorpu 

6 

—10 

—90 

12    6.9 

—  5  58  19 

—0.6650 

.5601 

—.1137 

—9.6303 

.9563  , 

28 

B^.C.  5800 

6* 

4-13 

—55 

23  35.9 

4-  5     5  24 

—0.1770 

.5666 

—.0859 

—9.6442 

.9506 

29 

A  Ophiachi 

5 

—13 

—90 

0    6.5 

4-  5  34  49 

—0.6645 

.5702 

—.0833 

—9.6478 

.9522 

29 

38  Ophiachi 

^ 

—12 

—90 

1     1.5 

4-  8  27  47 

—0.6552 

.5709 

— X)806 

—9.6490 

.9519  ' 

29 

43  Opbiochi 

6 

4-62 

4-  1 

3  19.5 

4-  8  40  33 

4-0.7764 

.5652 

—.0752 

—9.6716 

.9459 

29 

3  Sagiuarii 
B.A.C.  6024 

5 

4-15 

—48 

18    8.7 

—  5  52  51 

—OM79 

.5768 

— A471 

—9.6684 

.9469 

29 

«* 

—31 

—90 

14  \7J0 

—  4  47  11 

—0.9147 

Ji8\3 

— X>442 

—9.6574 

.9498 

29 

B.A.C.  6063 

6 

4-20 

—41 

16  47.3 

—  2  22  47 

4-0.0565 

.5778 

— /)368 

—9.6722 

.9458 

29 

B.A.C.  6072 

6 

4-61 

0 

17  32JI 

—  1  39  31 

4-0.7540 

.5746 

—.0353 

—9.6819 

.9429  i 

29 

B.A.C.  6120 

6 

4-38 

—23 

20  46.1 

4-  1  26  37 

4-0.3799 

.5780 

—.0264 

—9.6783 

.9440  ' 

29 

B.A.C,  6127 

5 

4-36 

—23 

21   16.8 

4-  1  56     7 

4-0.3663 

^788 

—.0234 

-9.6782 

.9440 

ICMehl 

BJLC.  6190 

6* 

4-46 

—14 

0  56.2 

4-  5  26  47 

4-0.5340 

.5804 

—.0113 

—9.6814 

•»«', 

B.A  C.  6191 

6 

4-23 

—35 

0  56.4 

4-  5  27     1 

4-0.1536 

JiSU 

— wOllS 

—9.6763 

.9446 

B.A.C.  6194 

5 

—49 

—90 

1  14.5 

4-  5  44  24 

—1.1319 

.5888 

—.0113 

—9.6584 

.9495 

B.A.C.  6220 

6 

4-32 

—27 

2  44.8 

4-716 

4-0.3075 

.5815 

— X)082 

-9.6786 

.9439 

9  Sagiuarii 

3 

—40 

—90 

11  58.6 

—  7  57  19 

—1.0254 

.5929 

4-.0230 

—9.6590 

.9494 

r  Sagiuarii 

» 

4-19 

—43 

20  10.1 

—  0.  5  49 

4-0.0228 

.5891 

4-.0483 

—9.6698 

.9464 

B.A.C.  6628 

4-60 

—  5 

2  54.0 

4-  e  22  86 

4-0.6817 

.5865 

4-.0704 

-9.6736 

.9454 

B.A.C.  6666 

4-18 

—47 

4  58.5 

4-  8  21     6 

—0.0458 

.5907 

4- .0768 

-9.6611 

.9488 

mSagitUurii 

H 

4-37 

—30 

14  56.9 

—  6     5     0 

4-0.2549 

.5884 

4-.1078 

—9.6522 

.9511] 

6  Sagiuarii 

4-63 

4-33 

15  22.0 

—  5  40  55 

-hl.l781 

.5837 

4-.1079 

—9.6651 

.9477' 

A  Sagiuarii 

4-39 

—28 

16    9.5 

—  4  55  17 

4-0.2894 

.5883 

4-.1I09 

—9.6508 

J515 

B.A.C.  7077 

4-65!  4-  3 

5  18.1 

4-  7  41  20 

4-0.8343 

.5826 

-^.1493 

— 9JS329 

.9557 

B.A.C.  7197 

4-11 

—66 

11  24.1 

—10  27  22 

—0.3567 

.5864 

4-.1661 

—9.5965 

.9632' 

B.A.C.  7237 

4-66 

-hl3 

13  12.1 

—  8  43  38 

4-0.9902 

.5796 

4-1716'  —9.6148 

.9597 

BA.C.  7335 

4-  9 

—72 

19  23.6 

—  2  46  55 

—0.4377 

.6836' 4-.1873;— 9.5693 

.9679 

27  Capricor. 

—23 

—90 

19  47.3 

—  2  24     5 

-0.9968 

.5860^  -h.l872|  -9.5570 

.9698 

9  Capricor. 

4-11 

—70 

22  12.9 

—  0    4  13 

-0.4177 

.5818 

4-.1948,  —9.5592 

M94 

33  Capricor. 

4-58 

—  19 

1  37.4 

4-  8  12  14 

4-0.4713 

.5772' 4-.202I    —9.5633 

.9688  1 

35  Capricor. 

4-68 

-M8 

2  51.5 

4-  4  23  29 

4-1.0649 

.5744   4-JW44   —9.5699 

J678 

37  Capricor. 

4-68 

—10 

5  56.5 

4-  7  21   19 

4-0.6386 

5736,  4-.2I36  —9.5489 

J709, 

t  Capricor. 

H 

4-46 

—32 

6  51.1 

4-  8  IS  46 

4-0.2245 

.5744   4-2137  -9.5363 

3727- 

1 

K  Capricor. 

4-41 

—37 

9    66 

4-10  24     4 

4-0.1347 

.5740 

4-J202'  —9.5940 

J743 

B.A.C.  7550 

4-70 

4-  7 

9  20.0 

4-10  36  56 

4-0.9133 

.5711    4-.2202,— 93398 

J722 

B.A.C.  274 

6  ■ 

6r 

-19   -84 

22  39.8 

—  3     6  25 

—1.1513 

.5440   4-.2889|  4-8.9974 

.9978 

73  Piscium 

4-611  -28 

0  55.9 

—  0  55    3 

4-0.3099 

.5453   4-.2872I  4-8.9300 

J984| 

1            8 

77  Pitciampr. 

_r 

4-90'  4-21 

1  21.8 

—  0  29  60   4-1.1636 

0.5460  4-287 ll  4-8.8585 

9.9989  1 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOB  THE  YEAR  1856. 

« 

TJmlring  ' 

PanllelB. 

Waah- 

■SfiS' 

Time  of 
6- 

At  Washington  Mean  Time  of  ConJonotSoD. 

Data. 

Star's  Name. 

North- 
am. 

South- 
em. 

H 

Y 

P" 

q' 

rin^ 

ooa  D 

Manh8 

e  Piscinm 

o 
-♦■90 

o 

—  4 

h.    m. 
2  31.1 

h.  m.    s. 
+  0  36  57 

+0.7619 

0.5458 

+.2866 

+8.9304 

9.9984 

8 

t  Pisciom 

6 

+21 

—70 

4  52.8 

+  2  53  45 

—0.4603 

.5449 

+.2846 

+9.0742 

.9969 

8 

88  Pisciam 

6* 

-H57 

—81 

5  20.0 

+  3  20    0 

+0.2402 

.5456 

+.2845 

+9.0357 

.9974 

8 

54Ceti 

6 

+87 

—  8 

21  26.8 

—  5     6  36 

+0.6645 

.5483 

+.2692 

+9.2536 

.9929 

9 

40Arieds 

6 

-1-26 

—55 

22  88.6 

—  4  47  51 

—0.3488 

J55\7 

+.2316 

+9.4825 

.9790 

9 

TT  Ariedfl 

H 

-♦-80 

—  8 

22  59.3 

—  4  27  54 

-H).5567 

.5548 

+.2297 

+9.4626 

.9809 

10 

9*  Arieds 

6 

4-62 

—21 

1  47.3 

—  1  63  53 

+0.3059 

.5549 

+.2261 

+9.4841 

.9788 

10 

^Arieds 

6 

-^89 

—  3 

2     2.7 

—  1  89     5 

-H).6500 

.5563 

+.2241 

+9.4772 

.9795 

10 

54  Arietta 

3 

-^90 

+19 

7  lO.l 

+  8  17  20 

+0.9936 

.5591 

+.2144 

+9.4956 

.9776 

10 

aArietis 

+64 

—18 

8  82.8 

+  4  45    0 

+0.3367 

.6574 

+.2125 

+9.5166 

.9752 

10 

t  Arietis 

ti 

+  6 

—70 

9  55.9 

+  658 

—0.7196 

.5545 

+.2083 

+9.5445 

.9715 

10 

B.A.C.  1032 

-*-64 

—17 

12  28.7 

+  8  82  27 

+0.3375 

^586 

+.2041 

+9.5338 

.9730 

10 

T«  Arictia 

5 

+29 

—48 

12  87.3 

+  8  40  39 

—0.2828 

.5563 

+.2041 

+9.5469 

.9712 

10 

T*  AriedB 

6 

+59 

—20 

13  17.1 

+  9  19     5 

+0.2590 

.5585 

+.2019 

+9.5387 

.9723 

10 

65  Arietis 

6 

+64 

—16 

18  59.5 

+  9  59  51 

-H>.3337 

.5595 

+.1998 

+9.5401 

.9722 

10 

9Tanri 

6 

—24 

—67 

19  15.1 

—  8  56  69 

—1.1295 

.5555 

+.1888 

+9.5871 

.9649 

10 

7  Pleiadnm 

8 

—49 

-66 

22  58.7 

—  5  20  86 

—1.3164 

.5558 

+.1796 

+9.6022 

.9621 

10 

B  AC.  1155 

7 

+22 

—52 

22  58.9 

—  5  20  24 

—0.4035 

.5595 

+.1796 

+9.5864 

.9650 

10 

d  Pleiadnm 

5 

-.31 

—67 

23  10.6 

—  597 

—1.1976 

.5563 

+.1796 

+9.6007 

.9624 

10 

11  Pleiadnm 

H 

—56 

—66 

23  18.7 

—  5     1  21 

—1.3332 

.5556 

+.1796 

+9.6034 

.9619 

10 

13  Pleiadnm 

H 

—29 

—67 

23  29.3 

—  4  61     8 

—1.1841 

.5560 

+.1796 

+9.6015 

.9622 

10 

14  Pleiadnm 

9 

—  9 

—67 

23  31.8 

—  4  48  42 

—0.9425 

.5572 

+.1796 

+9.5975 

.9630 

10 

15  Pleiadnm 

3 

—46 

—66 

23  34.3 

—  4  46  17 

—1.3062 

.5556 

+.1796 

+9.6038 

.9618 

10 

16  Pleiadnm 

—18 

—67 

23  34.8 

—  4  45  49 

—0.9895 

.5569 

+.1796 

+9.5985 

.9628 

10 

17  Pleiadnm 

8 

—  6 

—67 

23  35^ 

—  4  46  15 

—0.8912 

.5573 

+.1795 

+9.5968 

.9631 

10 

18  Pleiadnm 

8 

—48 

—66 

23  35.5 

—  4  46     9 

—1.3140 

.5555 

+.1795 

+9.6041 

.9617 

10 

p  Pleiadnm 

7* 

—48 

—67 

23  36.3 

—  4  44  25 

—1.2885 

.5558 

+.1794 

+9.6036 

.9618 

10 

19  Pleiadnm 

8 

0 

—67 

23  36.7 

—  4  44     3 

—0.7965 

.5578 

+.1794 

+9.5952 

.9634 

10 

22  Pleiadnm 

8 

—20 

—67 

23  38.0 

—  4  42  48 

—1.0802 

.5568 

+.1792 

+9.6002 

.9625 

10 

23  Pleiadnm 

H 

—12 

—67 

23  39.3 

—  4  41  29 

— 0J314 

.5578 

+.1792 

+9.5960 

.9633 

10 

ijTanri 

S 

—39 

—67 

23  39.7 

—  4  41  10 

—1.2671 

0^559 

+.1791 

+9.6035 

.9618 

10 

25  Pleiadnm 

H 

+  3 

—66 

23  43.5 

—  4  37  27 

—0.7494 

.5581 

+.1790 

+9.5948 

.9635 

10 

26  Pleiadnm 

9 

+  7 

—66 

23  46.1 

—  4  34  59 

—0.6736 

.5585 

+.1789 

+9.5937 

.9637 

11 

28  Pleiadnm 

7 

+17 

—58 

0    2.0 

-  4  19  41 

—0.5041 

.5592 

+.1782 

+9.5915 

.9641 

u 

a  Pleiadnm 

H 

—  7 

—67 

0  16.8 

—  4    5  22 

—0.9087 

.5574 

+.1778 

+9.5992 

.9627 

11 

/Pleiadnm 

H 

—21 

-67 

0  22.2 

—  4    0  11 

—1.0937 

.5567 

+.1773 

+9.6026 

.9620 

11 

h  Pleiadnm 

5 

—29 

—66 

0  22.6 

—  3  59  50 

—1.1781 

.5564 

+.1773 

+9.6041 

.9617 

11 

30  Pleiadnm 

8 

—  8 

—67 

0  23.3 

—  3  59     5 

—0.9202 

Ji576 

+.1773 

+9.5997 

.9626 

11 

33  Pleiadnm 

8 

—41 

—66 

0  28.6 

—  3  53  59 

—1.2750 

.5562 

+.1770 

+9.6060 

.9614 

11 

34  Pleiadnm 

7- 

+  5 

—67 

0  36.7 

—  3  46  11 

—0.7039 

.5586 

+.1770 

+9.5967 

.9632 

11 

35  Pleiadnm 

9 

—37 

—66 

0  37.1 

—  3  45  53 

—1.2474 

aJ560 

+.1773 

+9.6060 

.9614 

11 

36  Pleiadnm 

9 

—32 

—66 

0  40.8 

—  3  42  14 

—1.2086 

.5562 

+.1773 

+9.6055 

.9615 

11 

38  Pleiadnm 

8 

—  2 

—67 

0  42.6 

—  8  40  34 

—0  8268 

.5577 

+1773 

+9.5991 

.9627 

11 

B.AC.  1189 

7 

+90 

+12 

0  43.5 

—  3  39  40 

+0.8190 

.5643 

+.1773 

+9.5699 

.9678 

11 

40  Pleiadnm 

n 

—  5 

—67 

1     5.1 

—  3  18  49 

—0.8790 

.5580 

+.1773 

+9.6011 

.9623 

11 

32  Tanri 

6 

+90 

+29 

3  37.7 

—  0  51  52 

+1.0593 

.5661 

+.1701 

+9.5947 

.9670 

11 

SSTanri 

6 

+66 

—12 

3  42.0 

+  0  12  13 

+0.3592 

.5634 

+.1701 

+9.5875 

.9648 

11 

36  Tanri 

6 

+88 

—35 

6  43.6 

+  277 

—0.1182 

JiBl9 

+.1627 

+9.6044 

.9617 

11 

/Tanri 

5 

+11 

—60 

14  15.8 

+  9  22  29 

—0.5987 

5623 

+.1426 

+9.6306 

.9563 

12 

B.A.C.  1648 

6 

+12 

—54 

14  14.8 

+  8  27  16 

—0.5758 

.5652 

+.0775 

+9.6689 

.9467 

12 

/?  Tanri 
B.AC.  1746 

2 

—28 

—62 

16  24.0 

+10  31  39 

—1.1249 

.5623 

+.0718 

+9.6784 

.9440 

12 

H 

+50 

—14 

20  23.2 

—  9  38  16 

+0.1020 

.5685 

+.0605 

+9.6654 

.9477 

13 

136  Tanri 

5 

+75 

+  6 

3  32.5 

—  2  45  10 

+0.4536 

.5695 

+.0406 

-1-9.6655 

.9476 

13 

BA.C.  1882 

1 

—11 

—61 

4  50.1 

—  1  30  27 

—0.9172 

.5630 

+.0201 

+9.6844 

.9422 

13 

B.A.C.  2097 

+42 

—16 

18  52.2 

—11  59  591—00371 

0.5635 

—.0046 

+9.6760 

9.9447 
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ELEMENTS  FOR  FACIUTATINO  THE  CALCULATION  OF  OCCULTATIONS  OF      j 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1856. 

J 

'4 

PanUels. 

Wadi- 

■sgr 

Time  of 
6* 

At  WashbgtOB  MeanTlBW  of  OoKUaiietkm. 

Date. 

Star'!  Name. 

North- 
em. 

Soath- 
em. 

H 

r 

P" 

q' 

^n^ 

i?i> 

Mitf.13 

49  Anrign 

o 
+52 

o 
—  8 

k.    m. 
20  53.7 

h.  m.    e. 
—10     2  66 

+0.1359 

0.5635 

— i)102 

+9.6735 

9S454 

13 

53  Aurigs 

—11 

—61 

22  12.0 

—  8  47  80 

—0.9194 

.5578 

— X)129 

+9.6870 

S414 

13 

54  Aori^s 
28  Geminor. 

6 

+35 

—24 

22  42.7 

—  8  17  58 

—0.1592 

.5618 

—.0130 

+9.6771 

^444 

14 

6 

—15 

—61 

0  52.8 

—  6  12  45 

—0.9739 

.5565 

—.0212 

+9.6872 

341S  , 

U 

47  GemiDor. 

6 

+90 

+23 

12  14.8 

+  4  44  19 

+0.7982 

.5609 

— i)508 

+9.6584 

.^95 

14 

53  GemiDor. 

6 

+19 

—44 

14  10.6 

+  6  85  57 

—0-4410 

.5539 

— i)560 

+9.6737 

.9453 

14 

59  Greminor. 

1 

+21 

—43 

17  53.9 

+10  11   12 

—0.4154 

.5518 

— i)662 

+9.6704 

.9463  . 

14 

(  Geminor. 

+  8 

—57 

18  24.7 

+10  40  58 

—0.6314 

.5509 

— J0663 

+9.6728 

^456 

14 

b^  Geminor. 

H 

—25 

-62 

19  57.9 

—11  49  13 

— li)962 

.5474 

— X)714 

+9.6775 

.9442 

14 

6*  Geminor. 

4 

—  9 

—62 

20  10.3 

-11  87  18 

-0.8927 

.5487 

— i)715 

+9.6746 

^451 

14 

B.A.C.  2472 

6 

—11 

-62 

20  32.9 

— U  15  30 

—0.9209 

.5487 

-1)716 

+9.6746 

3451 

14 

V  Geminor. 

5 

+43 

—22 

^22  52.5 

—  9    0  48 

—0.0139 

3518 

—.0790 

+9.6577 

.9497 

15 

c  Geminor. 

6 

+90 

+15 

2  30.5 

—  5  80  82 

+0.8674 

3533 

—.0864 

+9.6438 

.9532 

15 

if  Geminor. 

5 

+10 

—57 

6  38.5 

—  1  31     8 

-0.6090 

3444 

— X)960 

+9.6590 

.9494 

15 

01*  Cancri 

6 

+80 

+  3 

10    0.2 

+  I  43  33 

+0.5224 

3468 

—.1051 

+9.6385 

.9545 

15 

to*  Cancri 

II 

+90 

+19 

10  22.4 

+  261 

+0.8126 

3481 

—  1054 

+9.6837 

3555 

15 

V*  Cancri 

+19 

—50 

14  11.2 

+  5  45  57 

—0.4588 

3401 

—.1145 

+9.6460 

3527  1 

15 

i^'  Cancri 

4 

+37 

—31 

14  18.4 

+  5  52  55 

—0.1206 

3415 

-.1146 

+9.6412 

3538 

15 

X  Cancri 

6 

+90 

+24 

18  56.7 

+10  21  48 

+0.9294 

.5423 

—.1255 

+9.6173 

3591 

15 

i;»  Cancri 

7 

+44 

—27 

21  44^ 

—10  56     1 

— 0i)088 

3379*  —.1298 

+9^260 

3573 

15 

V*  Cancri 

6J 

+62 

—12 

22  40^ 

—10    2     6 

+0.2918 

.5383 

—.1319 

+9  6197 

3586 

15 

B.A.C.  2840 

7 

+45 

—27 

23     9.5 

—  9  33  53 

+0.0071 

.5363 

—.1340 

+9.6230 

3579 

16 

V*  Cancri 

6 

+54 

—19 

0     1.4 

-  8  43  41 

+0.1718 

3362 

—.1361 

+9.6188 

3588 

16 

32  Cancri 

7 

+48 

—24 

0  43.1 

—  8    3  27 

+0.0683 

.5363 

—.1361 

+9.6189 

35S8  1 

16 

S  Cancri 

5 

+19 

—56 

18     6.3 

+  8  46     6 

—0.4723 

3218 

—.1704 

+93852 

3652  1 

16 

79  Cancri 

6 

+17 

—58 

18  35^ 

+  9  14  17 

—0.5034 

3220 

—.1704 

+93843 

3654 

16 

B.A.C.  3138 

6 

+44 

—32 

20  12.7 

+10  48  29 

—0.0083 

3188 

—.1738 

+9.5712 

.9676  i 

17 

ri  Leonis 

H 

+19 

—62 

23  36.4 

-10  37  24 

—0.4729 

3046 

—.2135 

+9.4772 

3795 

18 

42  Leonis 

6 

+33 

—49 

7  19.7 

—  3     7  29 

—0.2046 

3097 

—.2227 

+94323 

3835  1 

18 

B.A.C.  3579 

6 

+26 

—58 

11     4.9 

+  0  31  22 

—0.3569 

^984 

— J248 

+94152 

3848 

18 

i  Leonis 

6 

+16 

—69 

12  54.0 

+  2  17  23 

—0.5444 

^968 

—.2289 

+9.4093 

3852  ' 

18 

/Leonis 

6 

+90 

+31 

22  14.5 

+11  22  15 

+1.2399 

.4961 

—.2372 

+9.2923 

3915 

20 

B  A.C.  3996 

6 

—26 

—84 

7  57.8 

—  8  48  58 

—1.2291 

.4834 

—.2567 

+9.0186 

.9976 

20 

b  Virgiiiis 

6 

—17 

—86 

14  10.1 

+  2  13  30 

—1.1192 

.4833 

—.2586 

+8.8902 

.9987 

20 

10  Virginii 

6 

+13 

—83 

19  45.3 

+  7  39  54 

—0.6200 

.4834 

—.2595 

+8.6736 

.9995  1 

21 

13  Vir^nis 
tj  Virgmii 

6 

+90 

+11 

0  54.9 

—11  18  39 

+1.0318 

4836 

—.2603 

+6.2654 

.0000 

21 

3i 

+90 

—  8 

1  37.9 

-10  36  45 

+0.7114 

.4835 

—.2603 

+7.3586 

.0000' 

21 

38  Virginii 

6 

—11 

—90 

20  42.4 

+  7  57  32 

—1.0252 

.4849 

—.2590 

—6.6846 

3995 

22 

d  Virginii 

^ 

—29 

—90 

6  11.1 

—  6  48  49 

—1.2491 

.4880 

—.2561 

—8.9201 

3985  j 

22 

h  Virginii 

6 

+79 

—11 

19     1.9 

+  5  41  12 

+0.6439 

.4903 

—.2601 

—9.2142 

3941 

23 

86  Virginii 

6 

+78 

+48 

1     9.4 

+11  36  59 

+1.3951 

4919 

—.2459 

— 9J073 

.9909  1 

24 

B.A.C.  4896 

6 

+  8 

—80 

12  44.8 

—  1  47  13 

-0.5608 

3136 

—.2126 

—94707 

.9802 

24 

.»  Libra 

4:- 

+13 

—70 

23     1.1 

+  8  10  18 

—0.4225 

.5214 

—.1975!— 93180 

.9750 

24 

«*  Libr« 

6 

+  1 

—90 

23  33.8 

+  8  41  58 

—0.6883 

3219  —.1975—93148 

3754  > 

25 

B.A.C.  5253 

6 

+66 

+37 

18  50.5 

+  3  21  40 

+lii503 

3292 

—.1834—9.6111 

1 

.9604 

25 

B.A.C.  5254 

6 

+64 

—  9 

18  52.4 

+  3  23  26 

+0.6424 

3330 

-.1635 

—9.6015 

.9622 

25 

B.A.C.  5286 

6 

+66 

+38 

21     0.3 

+  5  27     6 

+1.2448 

.5321,— .1596 

—9.6164 

.9593 

25 

d  Scorpii 

2 

—52 

—90 

21  52.2 

+  6  17  17 

—1.2877 

.5302|  —.1577 

—93775 

.9665 

26 

B.AC.  5335 

6 

—  2 

—87 

0  29.6 

+  8  49  27 

—0.6070 

3287 

—.1536—9.5957 

3633 

26 

BA..C.  5354 

4 

—  8 

—90 

1  41.5 

+  9  58  52 

—0.6923 

3421 

—.1448  —9.5973 

3631 

26 

19  Scorpu 

51 

—22 

—90 

7    3.6 

—  8  49  54 

—0.9181 

3476 

—.1394  —9.6063 

3613  - 

26 

<f  Scorpii 

3| 

+59 

—12 

7  16.2 

—  8  37  47 

+03892 

3419 

—.1391 

—9.6297 

3564  1 

26 

a  Scorpii 

's 

+64 

+17 

10  54.8 

—  6     6  43 

+1.0266 

3415 

—.1307 

—9.6436 

3532 

26 

22  Scorpii 

5 

+  4 

-72 

11  18.4 

—  4  43  57 

—0.4383 

3487 

—.1303 

—96226 

3580 

26 

25  Scorpii 

6 

—191  —90 

18  35.5 

+  2  17  49'  —0.8222 

0.5556!— .1141  i— 9.6303 

93563 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  TEAR  1856. 

Dftto. 

Ster'iNuM. 

I' 

6 
5 

limitliig 
Parallels. 

Wanh- 

Time  of 
6' 

At  WMhiogton  Mean  Time  of  Coqjimetion. 

North- 
ern. 

Soath- 
•m. 

-6? 
-90 
—90 
—  9 
—57 

H 

r 

y 

q' 

J£% 

ooe  D 

Miir.27 
27 
27 
27 
27 

B.A.C.  5800 
A  Ophinchi 
38  Ophinchi 
43  Ophinchi 
3  Sagittarii 

o 
4-  5 
—22 
-21 
H-56 
-H  7 

h.    m. 
6  17.3 

6  48.5 

7  44.5 
10     5.4 
20     7.8 

h.  m.    8. 
—10  25  40 

—  9  55  40 

—  9     1  41 

—  6  45  58 
4-  2  63  54 

—0.8298 
—0.8211 
—0.8128 
4-0.6212 
—0.2161 

0.6609 
.5656 
.6656 
.5601 
.5703 

—.0843 
—.0828 
—.0817 
—.0738 
—.0463 

—9.6542 
—9.6478 
—9.6490 
—9.6716 
—9.6684 

9.9506 
.9522 
.9519 
.9459 
.9469 

27 
27 
28 
28 
28 

B.A.C.  6024 
B.A.C.  6063 
B.A.C.  6072 
BA.C.  6120 
B.A.C.  6127 

6 
6 
& 
6 
5 

—42 
4-13 
4-54 
4-29 
4-28 

—90 
-50 
—  9 
—31 
—31 

21  17.9 

23  51.9 

0  38.3 

3  57.0 

4  28.6 

4-  4     1  17 
4-  6  29  29 
4-  7  14    6 
4-10  25  12 
4-10  65  33 

—1.0735 
—0.0887 
4-0.6183 
4-0.2404 
4-0.2266 

.6746 
.6713 
.6679 
.5712 
.5713 

—.0436 
—.0727 
—.0341 
—.0262 
—.0234 

—9.6572 
—9.6722 
—9.6819 
-9.6783 
—9.6782 

.9498 
.9458 
.9429 
.9440 
.9440 

28 
28 
28 
28 
29 

B.AC.  6190 
B.A.C.  6191 
B.A.C.  6220 
(p  Sagittarii 
T  Sagittarii 

6 
6 
6 
3 
3 

-f^7 
4-16 
4-24 
—52 
4-13 

—22 
—44 
—35 
—90 
—61 

8  13.8 

8  14.1 

10     5.5 

19  35.6 

4     2.5 

—19  2r  53 

—  9  27  39 

—  7  40  32 
-♦-  1  27  21 
4-11  34  18 

4-0.3985 
4-0.0130 
4-0.1698 
—1.1790 
-0.1116 

.5724 
.6743 
.5742 
.6836 
.5798 

—.0117 
—.0117 
—.0068 
4-.0211 
4-.0483 

—9.6814 
—9.6763 
—9.6786 
—9.6591 
—93698 

.9431 
.9446 
.9439 
.9494 
.9464 

29 
29 
29 
29 
SO 

B.A.C.  6628 
B.A.C.  6666 
a  Sagittarii 
6  Sagittarii 
A  Sagittarii 

6 
6 

I' 

5 

4-52 
4-12 
4-30 
4-63 
4-33 

—12 
—55 
—37 
4-22 
—85 

10  59.6 
13     8.4 
23  27.4 
23  53.4 
0  42.6 

—  7  44  57 

—  5  41  15 
4-  4  13  21 
4-  4  38  19 
4-  5  25  38 

4-0.5621 
-0.1758 
4-0.1363 
4-1.0742 
4-0.1717 

ii766 
i^805 
.6780 
.67^1 
.5780 

4-0694 
4-.0764 
4-.1050 
4-.1067 
4-.1091 

-93736 
—9.6611 
—9.6522 
—93651 
—9.6608 

.9464 
.9488 
.9511 
.9477 
4516 

30 
30 
30 
31 
31 

B.A.C.  7077 
B.A.C.  7197 
B.A  C.  7237 
B.A.C.  7335 
27  Capricor. 

6 
6 
6 
6 
6 

4-64 
4-  4 
4-66 
4-  3 
—31 

—  3 
—76 
4-  7 
—80 
-90 

14  19.0 
20  37.7 
22  29.8 

4  54.1 

5  18.8 

—  6  29  48 
4-  0  34  13 
4-  2  22    0 
4-  8  31  38 
4-  8  55  22 

4-0.7707 
—0.4839 
•4-0.9005 
—0.6441 
—1.1116 

.5720 
.5758 
.5691 
^729 
.5746 

4-.1473 
4-.163S 
4-.1684 
4-.1838 
4-.1859 

—9.6329 
—9.5965 
—93147 
—9.5693 
—9.5670 

.9657 
.9632 
.9597 
4679 
.9698 

31 
31 
31 
31 
31 

<p  Capricor. 
33  Capricor. 
35  Capricor. 
37  Capricor. 
»  Capricor. 

6 
6 
6 
6 

4-  5 
4-53 
4-68 
4-64 
4-41 

—78 
—24 
4-13 
—14 
—37 

7  49.2 

11  20.5 

12  37.1 

15  48.0 

16  44.2 

4-11  20    5 

—  9  16  36 

—  8    2  54 

—  4  69    6 

—  451 

—0.6209 
4-0.3847 
4-0.9984 
4-0.5583 
4-0.1899 

3716 
.6651 
.5636 
.5642 
.5666 

4-1906 
4-.1999 
4-.2022 
-h.2089 
4- Jill 

—93592 
—9.5633 
—9.5701 
—9.5488 
—9.5363 

.9696 
4688 
.9677 
4709 
4727 

31 
31 

April  1 

X  Capricor. 
B.A.C.  7550 
29  Aquarii 
50  Aquarii 
B.A.C.  7835 

5 
6 
6 
6 
6* 

4-37 
4-70 
4-43 
-16 
—15 

—41 
4-  3 
—40 
—90 
—90 

19     4.3 
19  18.0 
3  27.2 
13  54.2 
15  18.6 

—  1  60  12 

—  I  36  55 
4-  6  14  12 

—  7  39  28 

—  6  20  17 

4-0.0510 
4-0.8576 
4-0.0821 
—1.0088 
—1.0080 

.5642 
i»613 
.5626 
.6594 
3687 

4-^160 
4-^160 
4-^341 
4-.2508 
4-^539 

—9.5240 
—9.5898 
—9.4819 
—93915 
—93730 

.9743 
4722 
.9790 
4864 
.9876 

56  Aqnarii 
70  Aqnarii 
74  Aqnarii 
V'*  Aqnarii 
X  Aqnarii 

6 
6 
6 

St 

4-75 
—30 
4-64 
4-75 
4-13 

—  9 
—90 
—23 
—15 
—80 

15  24.8 
23  21.3 
1  31.7 
11  27.5 
11  50.6 

—  6  14  17 
4-  1  25  10 
4-  3  26  56 
—10  58    3 
—10  36  56 

4-0.6766 
—1.2193 
4-0.4129 
4-0.6586 
—0.5700 

3545 
3669 
3623 
.6487 
3507 

4-^639 
4-4657 
4-^42 
^2786 
4-^91 

—9.4220 
—94928 
—93255 
—94340 
—9.1703 

4843 
.9916 
.9901 
4935 
.9952 

t^*  Aqnarii 
40  ArieUs 
TT  Arietis 
Q*  Arietia 
V»  Arietis 

H 

6 
6 

4-80 
-^30 
4-86 
4-67 
4-90 

4-  9 
—51 
—  5 
—17 
0 

12  18.1 
8  58.9 
19  19.0 
12     2.7 
12  17.3 

—10    9  24 
4-  7  20  33 
4-  7  39  55 
4-10  17  26 
4-10  31  40 

4-0.9920 
—0.2754 
4-0.6200 
4-0.3822 
4-0.6933 

3480 
.5613 
3638 
3644 
3662 

4-4802 
4-4348 
4-4347 
4-4289 
4-.2289 

—9.2384 
H-9.4826 
4-9.4625 
4-9.4838 
4-9.4772 

4934 
4790 
.9809 
4789 
4795 

54  Arietis 
9  Arietis 
C  Arietis 
B.A.C.  1032 
T»  Arietis 

4 
4 
6 
5 

4-90 
-h.69 
4-10 
4-69 
4-33 

4-23 
—14 
—68 
-13 
—44 

17  16.0 

18  36.3 

19  569 
22  253 
22  33.5 

—  8  40  38 

—  7  23  23 

—  6     6  46 

—  3  42  58 

—  3  35     0 

4-10561' 
-M).4066 
—0.6350 
4-0.4094 
—0.2037 

3688 
3669 
.5642 
3686 
3662 

4-4189 
4-2168 
4-4124 
4-4081 
4-4081 

4-9.4955 
4-93166 
4-9.5445 
4-9.5338 
4-9.5469 

4776 
4752 
.9715 
4730 
.9712 

T«  Arietis 

65  Arietis 

66  Arietis 
9Tauri 

1  Pletadom 

6 
6 

8 

4-64 
4-69 

—36 

—17 
—13 
-68 
—67 
—67 

23  12.2 

23  53.4 

1  30.0 

4  59.2 

8  25.4 

—  2  57  46 

—  2  18     8 

—  0  45  10 
4-  2  36     8 
4-  5  64  29 

4-0.3316 
4-0.4064 
—1.2909 
-1.0318 
—1.2448 

3686 
3696 
3630 
3656 
03656 

4-.2058 
4-.2036 
•+.4013 
4-.1919 
4-.1848 

4-9.5387 
4-9.5401 
-♦-93793 
4-9.5871 
4-9.6021 

4723 
4722 
4662 
4649 
9.9621 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  0CCULTATI0N8 

OF       1 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1856. 

' 

1 

LImitinff 
PanOleb. 

Wadi- 

Time<tf 
6' 

Date. 

Star's  Num. 

North- 

Soath. 
em. 

H 

r 

P" 

q' 

iri 

JS'dI 

April  7 

3  Pleiadam 

9 

o 
—42 

o 
—67 

h.    m. 
8  29.1 

h.  m.    1. 

+  5  58     7 

—1.2823 

0.5656 

+.1848 

+9.6030 

9.9680 

7  Pleiadam 

8 

—33 

—67 

8  35  7 

+  6    4  26 

—1.2187 

.5656 

+.1848 

+9.6022 

.9681 

B.A.C.  1155 

7 

+27 

—48 

8  35.9 

+  6    4  37 

-OJI175 

.5694 

+.1848 

+9.5864 

^650 

(I  Pleiadam 

5 

—21 

—67 

8  47.3 

+  6  15  32 

— 1X)922 

.5665 

+.1836 

+9.6007 

.9684 

U  Pleiadum 

H 

—34 

—67 

8  55.1 

+  6  23     3 

—1.2260 

.5655 

+.1835 

+9.6034 

J616 

13  Pleiadam 

H 

—20 

—67 

9     5.3 

+  6  32  55 

—1.0872 

.5662 

+.1834 

+9.6015 

.9688 

14  Pleiadam 

? 

—  3 

—67 

9     7.7 

+  6  35  14 

—0^86 

.5674 

+.1833 

+93975 

J630 

15  Pleiadom 

3 

—32 

—66 

9  10.2 

-h  6  37  34 

—1.2073 

M58 

+.1832 

+9.6038 

.9618 

16  Pleiadam 

—  6 

—67 

9  10.6 

+  6  38     1 

—0.8921 

^671 

+.1832 

+9.5985 

.9688 

17  Pleiadam 

8 

0 

—67 

9  11.2 

+  6  38  83 

—0.7982 

M75 

+.1831 

+93968 

J631 

16  Pleiadam 

8 

—33 

-66 

9  11.3 

+  6  38  39 

— 1J148 

.5658 

+.1831 

+9.6040 

J618 

p  Pleiadam 

H 

—30 

—66 

9  12.0 

+  6  39  19 

-1.1899 

3660  +.1830 

+9.6036 

.9618  ' 

19  Pleiadam 

s" 

+  6 

—67 

9  12.4 

+  6  39  42 

—0.7049 

.5681   +.1829 

+93952 

.9634 

22  Pleiadam 

8 

—12 

—67 

9  13.6 

+  6  40  54 

—0.9842 

3669  +.1829 

+9.6002 

.9685  1 

83  Pleiadam 

H 

-^  4 

-66 

9  14.9 

+  6  42     9 

—0.7393 

.5679  +.1827 

+93960 

.9633  ! 

ijTaari 

3 

—28 

-67 

9  15.8 

+  6  42  29 

-1.1690 

36621+1826 

+9.6034 

.9619 

25  Pleiadam 

H 

+  8 

—66 

9  20.0 

+  6  47     1 

—0.6559 

.5685  +.1825 

+9.5947 

.9635 

26  Pleiadam 

9 

+13 

—62 

9  21.4 

+  6  48  25 

—0.5838 

3687 

+.1823 

+93936 

.9637  : 

27  Pleiadam 

H 

-56 

—66 

9  33.1 

+  6  59  36 

—1.3323 

3652 

+.1818 

+93071 

.9618 

28  Pleiadam 

7 

+22 

—38 

9  36.8 

+  7    3  13 

—0.4160 

.5690 

+.1816 

+93915 

.9641  1 

1 

f  Pleiadam 

7 

—  1 

—67 

9  51.8 

+  7  17     3 

—0.8150 

3679 

+.1810 

+93992 

.9687  , 

/Pleiadam 

4 

—13 

—67 

9  56.3 

+  7  21  56 

—0.9975 

3670 

+.1809 

+9.6026 

.9680 

A  Pleiadum 

^ 

—20 

—66 

9  56.7 

+  7  22  24 

—1.0802 

3666 

+.1808 

+9.6041 

.9617  1 

30  Pleiadom 

8 

—13 

—67 

9  57.5 

+  7  23    6 

-0.9943 

3679 

+.1808 

+93997 

.9686  . 

32  Pleiadam 

8 

—26 

-66 

10    0.7 

+  7  26  12 

—1.1474 

3658 

+.1807 

+9.6083 

J610 

33  Pleiadom 

H 

—29 

—66 

10    2.6 

+  7  28     1 

-1.1754 

3664 

+.1806 

+9.6060 

.9614 

34  Pleiadam 

4 

+11 

—52 

10  10.4 

+  7  35  33 

-0.6123 

.5690 

+.1803 

+93967 

.9632  1 

35  Pleiadum 

9 

—26 

—66 

10  10.8 

+  7  35  54 

—  1.1482 

3692 

+.1803 

+9.6060 

.9614 

36  Pleiadam 

9 

—22 

—66 

10  14.4 

+  7  39  22 

—1.1107 

3668 

+.1801 

+9.6055 

3615 

37  Pleiadam 

8 

—36 

—66 

10  14.9 

+  7  39  53 

—1.2425 

3661 

+.1801 

+9.6078 

3610, 

38  Pleiadam 

8 

+  4 

—63 

10  16.2 

+  7  41     5 

—0.7338 

3683 

+.1801 

+93991 

3697* 

B.A.C.  1189 

7 

+90 

+32 

10  17.1 

+  7  41  59 

+0.8890 

3752 

+.1800 

+9.5699 

3678 

40  Pleiadam 

H 

+  1 

—67 

10  38.2 

+  8     2  13 

—07845 

3681 

+.1792 

+9.6011 

3623 

32Taari 

6 

+90 

+34 

13     6.2 

+10  24  38 

+1.1275 

3774 

+.1723 

+93447 

3670; 

33Taari  . 

6 

+72 

—  8 

13     9.9 

+10  28  12 

+0.4369 

3744 

+.1723 

+93875 

3648 

36Taari 

6 

+43 

—31 

16     5.7 

—10  42  50 

—0.0312 

3731 

+.1645 

+9.6043 

3617' 

/Tauri 

S 

+17 

—54 

23  23.0 

-  3  42  19 

—0.5034 

3728 

+.1458 

+9.6306 

3563 

B.A.C.  1648 

6 

+18 

—49 

22  35.0 

—  5  24  38 

—0.4814 

3752 

+.0971 

+9.6689 

3467  1 

5  Tauri 
BJI.C.  1746 

2 

—18 

—62 

0  40.2 

—  3  24  22 

—1.0177 

3721 

+.0739 

+9.6784 

3440 

«i 

+56 

—10 

4  31.9 

+  0  18  14 

+0.1916 

3782 

+.0620 

+93654 

3477! 

136  Tauri 

5 

+82 

+10 

11  28.2 

+  6  58  18 

+0.5389 

3788 

+.0410 

+96655 

.9476 

BJ1.C.  1882 

6 

—  3 

-61 

12  435 

+  8  10  38 

—0.8130 

.57171 +.0381 

+9.6844 

3482  > 

10 

B.A.C.  2097 

6 

+48 

—11 

2  22.0 

—  2  42  29   +0.0544 

3712 

— X>334 

+9.6760 

3447 

10 

49  AorigflB 

6 

+58 

—  3 

4  20.4 

—  0  48  37 

+0.2253 

.5719 

— X)091 

+9.6735 

3454 

10 

53  AurigA 

6 

—  4 

—61 

5  36.7 

+  0  24  45 

—0.8173 

3661 

—.0121 

+93870 

3414 

10 

54  AuriMB 
28  Gemmor. 

6 

+40 

—19 

6     6.6 

+  0  63  32,  — Oi)665 

3692 

— X)152 

+9.6771 

3444' 

10 

6 

+  6 

—61 

8  13.3 

+  2  55  27—0.8718 

3640:— .0206; +9.6872 

3413 

10 

47  Gemioor. 

6 

+90 

+28 

19  19.4 

—10  23  301  +0.8782 

3669  —i)5l3; +9.6584 

3495  1 

10 

53  Geminor. 

6 

+26 

-37 

21   12.7 

—  8  34  20 

—0.3471 

3544 

—X)568. +9.6875 

3419 

11 

59  Geminor. 

H 

+26 

-43 

0  6i;s 

—  6    3  45 

—0.3228 

3586 

— X)647 

+9.6704 

3463 

11 

<  Geminor. 

4 

+14 

—50 

1  81.6 

—  4  34  37 

—0.5370 

3564 

— J0674 

+9.6788 

3456' 

11 

6*  Geminor. 

3 

-16 

—62 

2  52.9 

—  3     6  38 

—0.9972 

.5526  —X)726; +9.6773 

3443 

11 

6»  Geminor. 

—  2 

—62 

3     4.6 

—  2  55  21 

—0.7954 

3536  — i)726  -h9.6746 

3451  ' 

11 

B.A.C.  2472 

6 

—  4 

-62 

3  273 

-  2  33  28!  -OJ247 

3537,— w0786  +9.6746 

3451  1 

11 

V  Geminor. 

5 

+49 

—17 

5  44.2 

—  0  21  43!  -f-0.0730 

03568  —.07771+9.6603 

9.9490' 

OCCULTATIONS,    1866. 
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BLEBfENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

0. 

PLANETS  AND  STARS  BY  THE   MOON  FOR   THE  YEAR  1856. 

6 

LimitiDg 
PanllelB. 

Waah- 
ington 

▲t  WaihlngtOQ  Mmb  Time  of  Ooqjaiietlon. 

Bate. 

Star'!  Nam*. 

Time  of 
6- 

North- 
em. 

o 
-1-90 

Soath- 
«m. 

H 

Y 

P' 

q' 

sin^ 

eoi  D 

Aprilil 

c  Geminor. 

o 
4-29 

h.    m. 
9  18.2 

h.  m.    a. 
4-  3     4  44 

4-0.9464 

0.6578 

—.0878 

4-9.6438 

99632 

11 

(p  Qeminor. 

5 

-1-15 

—52 

13  22.0 

4-  6  69  64 

—0.5181 

.6485 

—.0977 

4-9.6591 

.9494 

11 

ei>*  Cancri 

6 

-1-88 

4-  7 

16  40.4 

4-10  11  20 

4-0.6023 

.6526 

—.1048 

4-9.6385 

.9545 

11 

w«  Cancri 

Jt 

-1-90 

4-23 

17     2.3 

4-10  32  27 

4-0.8900 

.6613 

—.1071 

4-9.6337 

.9555 

11 

ip^  Cancri 

-M4 

—26 

20  47.7 

—  9  60     1 

—0.0112 

^69 

—.1141 

4-9.6408 

.9639 

11 

V^  Cancri 

4 

-M2 

—27 

20  54.9 

—  9  43     6 

—0.0354 

.5441 

—.1163 

4-9.6410 

.9638 

12 

2  Cancri 

6 

-1-90 

4-28 

I  29.4 

—  5  18    0 

4-1.0106 

JM59 

—.1253 

4-9.6173 

.9591 

12 

r*  Cancri 

7 

4-49 

—23 

4  16.1 

—  2  36  66 

4-0.0731 

.6396 

—.1317 

4-9.6260 

.9573 

12 

»•  Cancri 

^i 

-1-67 

—  8 

5  10.3 

—  1  44  39 

4-0.3719 

.6400 

—.1318 

4-9.6197 

.9586 

12 

B.A.C.  2840 

7 

-M9 

—22 

6  39.1 

—  1  16  48 

4-0.0882 

.5393 

—.1318 

4-9.6230 

.9579 

12 

w*  Cancri 

6 

4-60 

—14 

6  80.4 

—  0  27  11 

4-0.2517 

.6389 

—.1360 

4-9.6188 

.9688 

12 

32  Cancri 

7 

4-53 

—20 

7  11.6 

+  0  12  36 

-H).1487 

.6375 

—.1380 

4-9.6189 

.9688 

13 

1  Cancri 

5 

4-23 

—52 

0  25.8 

—  7     6  67 

—0.3945 

.6225 

—.1704 

4-9.5852 

.9652 

13 

79  Cancri 

6 

4-21 

—54 

0  64.6 

—  6  39     6 

—0.4255 

.6217 

-.1722 

4-9.5843 

.9654 

13 

B.A.C.  3138 

6 

4-59 

—20 

2  31.3 

—  6     6  28 

4-0.2403 

.6230 

—.1739 

4-9.5713 

.9675 

13 

B.A.C.  3292 

3 

—33 

—69 

15     6.6 

4-  7     6  26 

—1.2374 

.5093 

—.1945 

4-9.6532 

.9703 

14 

i/Leonis 

4-23 

—59 

5  49.4 

—  2  36  68 

—0.4068 

JM)36 

—.2132 

4-9.4772 

.9796 

14 

42  Leonig 

6 

4-37 

—46 

13  32.5 

4-  4  52  61 

—0.1444 

.4996 

—.2224 

-+-9.4323 

.9835 

14 

B.A.C.  3579 

6 

4-35 

—48 

16  46.7 

4-  7  69  34 

—0.1762 

^981 

—.2255 

4-9.4151 

.9848 

14 

c  LeonU 

6 

4-19 

—66 

19     7.7 

4-10  18  34 

—0.4885 

.4954 

—.2285 

4-9.4094 

.9852 

15 

/Leonis 

5 

4-90 

4-37 

4  29.0 

—  4  86  47 

4-1.2888 

.4950 

—.2369 

4-9.2923 

.9915 

15 

B.A.C.  3837 

^i 

4-89 

—  8 

18  18.5 

4-  8  51     4 

4-0.6701 

.4882 

—.2469 

4-9.1869 

.9948 

16 

B.A.C.  3996 

6* 

—23 

—84 

14  16.0 

4-  4  16  41 

-M956 

.4826 

—.2567 

4-9.0186 

.9976 

16 

6  Virgin  is 

6 

—15 

-86 

20  28.8 

4-10  19  37 

—1.0887 

.4824 

—.2585 

4-8.8905 

.9987 

17 

10  Virginia 

6 

4-14 

—81 

2     4.9 

—  8  13     1 

—0.5961 

.4780 

—.2598 

-+-8.6737 

9.9995 

17 

13  Virginia 

6 

4-90 

4-12 

7  13.6 

—  3  12  31 

4-1.0563 

.4785 

—  .2606 

-+-6.2654 

0.0000 

17 

n  Virginia 

H 

4-90 

—  7 

7  67.0 

—  2  30  16 

4-0.7338 

.4851 

—.2605 

-+-7.3586 

0.0000 

17 

MaH8 

4-  2 

—90 

17  55.4 

4-  7  12  25 

—0.8061 

.5001 

—.2659 

—8.1605 

0.0000 

18 

38  Virginia 

6 

—10 

—90 

3     0.2 

—  7  67  10 

—1.0095 

.4861 

—.2596 

—8.6846 

9.9995 

18 

6  Virginia 

^i 

—27 

—90 

12  27.4 

4-  1   14  65 

—1.2371 

.4842 

-.2571 

—8.9201 

.9985 

19 

h  Virginia 

6 

4-80 

—11 

I  14.6 

—10  18  47 

4-0.6606 

.4917 

—.2.508 

—9.2142 

.9941 

19 

86  Virginia 

6 

4-78 

-M8 

8  20.3 

—  3  24  42 

4-1^954 

.4936 

—.2473 

—9.3073 

.9909 

20 

B.A.C.  4896 

6 

4-  8 

—81 

18  41.0 

4-  6  66  27 

—0.5653 

.5166 

—.2140 

—9.4507 

.9801 

21 

r»  Libre 

4^ 

4-13 

—71 

4  52.6 

—  8  10  47 

—0.4290 

.5249 

—.1986 

—9.5180 

.9750 

22 

B.A.C.  5251 

6' 

4-64 

—10 

0  35.4 

4-10  63  49 

4-0.6340 

.5349 

—.1658 

—9.6015 

.9622 

22 

d  Scorpii 

H 

—53 

—90 

3  34.1 

-10  13  25 

—1.2957 

.5445 

-.1600 

—9.5775 

.9665 

22 

19  Scorpii 
a  Scorpii 

s 

—22 

—90 

12  42.7 

—  I  23  28 

—0.9270 

.5498 

—.1411 

—9.6063 

.9613 

22 

3 

4-59 

—12 

12  55.2 

—  1   11  26 

4-0.5808 

.5451 

—.1390 

—9.6299 

.9564 

22 

a  Scorpii 

4 

4-64 

4-16 

16  32.6 

-H  2  18  40 

4-1.0186 

.5445 

—.1322 

—9.6436 

.9532 

22 

22Scorpu 

5 

4-  4 

—73 

16  66.2 

4-  2  41  16 

—0.4468 

J^521 

-.1300 

—9.6227 

.9580 

23 

25  Scorpii 

6 

—19 

—90 

0  12.7 

4-  9  42  22 

—0.8322 

.5583 

—.1136 

-9.6303 

.9563 

23 

A  Ophinchi 

6 

—22 

—90 

12  24.3 

—  2  32  32 

—0.8307 

.6660 

—.0833 

-9.6478 

.9522 

23 

43  Ophinchi 

6 

4-57 

—  9 

15  41.6 

-f-  0  37  28 

4-0.6302 

.6604 

—.0754 

-9.6716 

.9459 

24 

3  Sagittarii 
B.A.C.  6063 

5 

4-  8 

—58 

1  45^ 

+10  18  63 

—0.2219 

.6695 

—.0666 

-9.6684 

.9469 

24 

H 

4-12 

—50 

5  30.7 

—10    4  23 

— Oi)963 

.6704 

—.0366 

-9.6722 

.9458 

24 

B.A.C.  6072 

^ 

4-53 

—  9 

6  17.2 

—  9  19  42 

4-0.6149 

.5673 

—.0333 

—9.6819 

.9429 

24 

B.A.C.  6120 

4-30 

—29 

9  37.3 

—  6     7  14 

4-0.2622 

.5703 

—.0252 

—9.6783 

.9440 

24 

B.A.C.  6127 

5 

4-28 

—82 

10     8.9 

—  6  36  44 

4-0.2219 

.5707 

—.0223 

—9.6782 

.9440 

24 

B.A.C.  6190 

3 

4-37 

—22 

13  56.0 

—  1   68  24 

4-0.3950 

.5711 

—.0107 

—9.6814 

.9431 

24 

B.A.C.  6191 

4-15 

—44 

13  66.2 

—  1  68  10 

4-0.0072 

.6731 

—.0107 

—9.6763 

.9446 

24 

B.A.C.  6220 

H 

4-23 

—35 

15  48.6 

—  0  10    6 

4-0.1652 

^723 

—.0078 

—9.6786 

.9439 

25 

^SagiUarii 

3 

—53 

—90 

1  24.6 

4-  9     3  44 

—1.1915 

.5810 

4-.0217 

—9.6590 

.9494 

25 

r  Sagittarii 

3} 

4-12 

—61 

9  58.3 

—  6  42  25 

—0.1167 

.5761 

4-.0483 

—9.6698 

.9464 

25 

B.A.C.  6628 

6 

4-52 

—12 

17     2.5 

4-  0     6  20 

4-0.6663 

.5720 

4-.0688 

—9.6736 

.9454 

^^ 

6 

—15 

-90 

19  13.6 

4-  2  10  22 

—0.7009 

0.5757 

4-.0747 

—9.6611 

9.9488 

52 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1856. 

H 

LImitiDg 
*  ParmU«lt. 

Wuh- 

1 

Dftle. 

Star's  Nam*. 

Time  of 
6' 

North- 
ern. 

Soath- 
em. 

H 

r 

P" 

^ 

^ 

i:*/, 

April26 

oiSagittarii 

o 
-♦-30 

-3? 

h.    m. 
5  45.1 

h.  m.    s. 
-11  41  26 

4-0.1358 

0.5721 

4-.1032 

—9.6522 

9.9&11 

26 

b  Sagittarii 

5 

4-63 

4-23 

6  U^ 

—11   16     4 

4-1^864 

.5671 

4-.1060 

—9.6651 

.9477  1 

26 

A  Sagittarii 
B.A.C.  7077 

5 

4-33 

—35 

7     1.8 

—  10  27  40 

4-0.1733 

.5717 

4-.1088 

—9.6508 

.9515  ! 

26 

6 

-1-63 

—  2 

20  58.5 

4-  2  57  12 

4-0.7469 

.5640 

4-.1464 

—9.6328 

.9557  , 

27 

B.A.C.  7197 

6 

-h  4 

—76 

3  26.9 

4-  9  10  59 

—0.4900 

.5673 

4-.1614 

—93965 

.9632 

27 

B.A.C.  7237 

6 

4-66 

4-  8 

5  22.6 

4-n     2  85 

4-0.9154 

.5608 

4-.1664 

—9.6147 

^597 

27 

B.A.C.  7335 

6 

4-  3 

—81 

11  58.9 

—  6  35  56 

—0.5484 

.5631 

4-.1828 

—93693 

.9679 

27 

27  Capricor. 

6 

—32 

—90 

12  24.4 

—  6  U  25 

—1.1231 

.5655 

4-.1828 

—93569 

.9698 

27 

tp  Capricor. 

6 

4-  5 

—78 

14  59.5 

—  3  49     0 

—0.5249 

.5618 

4-.1897 

—9.5591 

3694 

27 

33  Capricor. 

6 

4-54 

—23 

18  37.5 

—  0  11  59 

4-0.3950 

.5572 

4-.1962 

— 956n3 

3688 

27 

35  Capricor. 

6 

4-68 

4-14 

19  66.6 

4-  1     4  18 

4-1.0184 

.5537 

4-.2005 

—93701 

3677 

27 

37  Capricor. 

6 

4-64 

—14 

23  13.9 

4-  4  14  29 

4-0.5723 

.5541 

4-.2066 

-93488 

.9710 

28 

•  Capricor. 

H 

4-12 

—36 

0  12.0 

4-  5  10  25 

-f-01472 

.5551 

4-.2086 

-93363 

3727 

28 

H  Capricor. 

5 

4-37 

—41 

2  36.7 

4-  7  29  66 

4-0.0574 

.5546 

4-.2126 

—93240 

3743  ' 

28 

B.A.C.  1750 

6 

4-70 

-4-  4 

2  50.9 

4-  7  43  39 

4-0.8768 

.5519 

4-.2126 

-93398 

3722 

28 

29  Capricor. 

6 

-Ml 

—40 

11    16.9 

—  8     8  24 

4-0.0863 

.5505 

4-.2295 

—9^18 

3791 

88 

50  Aquarii 
B.A.C.  7835 

6 

-16 

—90 

21     3.9 

4-  1   18     1 

—1.0177 

M93 

4-.2460 

-93914 

3864 

28 

6i 

—15 

—90 

23  33.4 

4-  3  42  18 

—  1.0123 

.5487 

4-2489 

—93729 

.9876 

28 

56  Aqoarii 

6 

4-75 

—  7 

23  44.1 

4-  3  52  51 

4-0.7139 

.5444 

4-.2490 

—9.4220 

3843 

29 

70  Aquarii 

6 

—30 

—90 

7  54.5 

4-11  46  14 

—1.2291 

5453 

4-.2612 

—9.2927 

3915 

29 

74  Aqoarii 

6 

4-64 

—22 

10     8.1 

—10    4  48 

4-0.4297 

.5441 

4-.2650 

—9.3312 

3898 

29 

\p^  Aqoarii 

4 

-4-80'  — 10| 

20  20.0 

—  0  13  41 

-4-0.6591 

.5389 

4-.2743 

—9.2341 

3935 

29 

X  Aquarii 

5 

4-13 

—79 

20  49  3 

4-  0  14  39 

—0.5666 

.5410 

4-.2743 

—9.1702 

3952 

29 

V*  Aqoarii 

4 

4-80 

4-10 

21   16.8 

-f-  0  41   14 

4-1.0151 

.5381 

4-.2751 

—9.2883 

3934 

30 

24  Piaciom 

6 

4-21 

—70 

13  24.2 

—  7  43  52 

—0.4415 

.5381 

4-.2863 

—8.8886 

3990 

30 

27  Pisciom 

5 

4-85 

—  7 

16     3.0 

—  6  10  14 

-M>.7178 

.5370 

4-.2877 

—8.8804 

3987 

30 

29  PiKciom 

5i 

4-82 

—13 

17  30.0 

—  3  46  15 

-H).6138 

JMI74 

4-.2880 

—8.8248 

3990 

30 

JUPITBB 

—-39 

-90 

18  19.0 

—  2  58  47 

—1.3643 

.5305 

4-.2852 

—8.4463 

3998  i 

MV     1 

44  Piscium 

6 

—15 

—89 

4  22.1 

-f-  6  44     0 

—1.0907 

.5384 

4-.2904 

4-8.2994 

93999 

1 

lOCeti 

6 

4-  7 

—87 

4  55.1 

4-  7  15  68 

—0.7205 

.5386 

4-.2905 

4-8.1698 

OOOOO 

1 

B.A.C.  274 

H 

-18 

-84 

20     6.0 

—  2    3  62 

—1.1298 

.5406 

4-.2877 

4-8.9974 

9M78 

1 

73  Piscium 

4 

4-64 

—26 

22  23.6 

4-095 

-H).3430 

^25 

4-.2869 

4-8.9300 

3984 

1 

77Pi8cium/>r. 

7 

4-90 

4-31 

22  40.1 

4-  0  25     0 

4-1.1561 

.5431 

4-.2869 

4-8.8585 

3989 

1 

«  Piscium 

H 

4-90 

4-  2 

23  59.3 

4-  1  41  33 

4-0.7966 

.5436 

4-.2861 

4-89304 

3984 

2 

t  Pisciom 

6 

4-22 

-68 

2  22.1 

+  3  59  29 

—0.4297 

.5430 

4-^2849 

4-9j0742 

3969 

2 

88  Pisciom 

H 

4-59 

—29 

2  49.5 

4-  4  25  54 

4-02735 

3436 

4-.2849 

4-9.a»7 

J9974 

6 

^B.A.C.  1648 

4 

4-16 

—49 

8  24.5 

4-  6  12  54 

—0.5068 

.5830 

4-.0800 

4-9.6689 

3467 

6 

/»  Taori 
B.A.C.  1746 

2 

—20 

-62 

10  26.8 

4-  8  10  20 

—1.0428 

.5804 

4-0739 

4-9  6784 

3440 

6 

H 

4-55 

—12 

14  12.8 

4-U  47  14 

4-0.1543 

.5863 

4-.06I5 

4-9.6654 

3477  i 

6 

136  Tauri 

5 

4-78 

4-  8 

20  59.5 

—  5  42  20 

4-0^960 

.5871 

4-.0397 

4-9.6655 

3476 

6 

B.A.C.  1882 

6 

-5-6l| 

22  12.6 

—  4  32  11 

—0.8435 

.6798 

4-.0367 

4-9.6844 

3422 

7 

B.A.C.  2097 

6 

4-45 

—14 

11  30.9 

4-  8  14  25 

4-0X)107 

.5801 

—.0033 

4-9.6760 

3447 

7 

49  AorigJB 

5 

4-55 

—  6 

13  26.5 

4-10     6  29 

4-ai788 

.5802 

— i)093 

4-9  6735 

3454 

7 

53  Auriga 

6 

—  6 

-61 

14  40.9 

-Ml  16  55 

—0.8525 

.5742 

—.0123 

4-9.6870 

3414 

7 

54  Aoriga 

6 

4-38 

—21 

15  10X> 

4-11  44  55 

—0.1104 

.5777 

—4)153 

4-9.6771 

3444 

7 

28  Geminor. 

6 

—10 

—61 

17  13.5 

—10  16  23 

—0.9078 

.5724 

—.0212 

4-9.6872 

3418 

8 

47  Geminor. 

6 

4^90 

4-24 

4     3.2 

-t-  0     8  15 

4-a8200 

.5745 

— X)532 

4-9.6584 

3495 

8 

63  Geminor. 

6 

4-21 

—42 

5  53.8 

4-  I  54  36 

—0.4100 

.5669 

— X)587 

4-9.6787 

3453 

8 

59  Geminor. 

H 

4-23 

—40 

9  27.1 

4-  5  19  61 

—0.3709 

.5655 

-.0670,  4-9.6704 

3463 

8 

1  Geminor. 

4 

4-11 

—54 

9  56.5 

4-  5  48  14 

—0.5824 

.5634 

— J0697 

4-9.6728 

3456 

8 

6*  Geminor. 

H 

—16 

—62 

11  25.7 

4-  7  14    3 

—1.0387 

3607 

—.0724 

4-9.6775 

3442 

8 

6*  Geminor. 

4 

—25 

—62 

14  68.3 

4-10  38  43 

—1.1008 

3586  — J0830 

4-9.6746 

3451  , 

8 

B.A.C.  2472 

6 

—  7 

—69 

11  59.1 

4-  7  46  15 

—0.8674 

.5607  —.0751 

4-9.6746 

.9451 

8 

V  Geminor. 

5 

4-45 

—20 

14  12.9 

-^  9  65     1 

4-a0193 

3634  —.0804 

4-9.6603 

3490 

8 

c  Geminor. 

6 

4-90 

4-25 

17  41.9 

—10  43  35 

4-0.8812 

a5656  —.0882 

4-9.6488 

93532 

OCCULTATIONS,    1866. 


411 


BLEBiENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE   MOON  FOR   ' 

rHE  YEAR   1856. 

' 

^ 

limiting 

Parallels. 

Wadi- 
Time  of 

▲t  Waahington  Mean  Tine  of  Oonjonotion. 

DM*. 

Stw'iiraiiM. 

1 

North- 
em. 

o 

South- 
em. 

R 

Y 

Tf 

<i' 

8to5> 

ooaD 

o 

h.    m. 

h.  m.    a 

M»J    8 

9  Geminor. 

6 

-his 

—55 

21  40.1 

—  6  54  20 

—0.5679 

0.5556 

— X)984 

+9.6591 

99494 

9 

01*  Cancri 

6 

-1-81 

+  3 

0  53.9 

—  8  47  21 

+0.5400 

.5568 

—.1081 

+9.6385 

.9545 

9 

«•  Cancri 

!t 

4-90 

+19 

1   15.5 

—  3  36  33 

-+-0.8239 

.5582 

—.1081 

+9.6337 

.  .9555 

9 

If/*  Cancri 

+90 

+  8 

4  55.6 

+  0     5  39 

+0.6454 

.5537 

—.1177 

+9.6303 

.9563 

9 

V^  Cancri 

4 

+39 

—30 

5     3X) 

+  0  12  47 

—0.0899 

.6507 

—.1177 

+9.6410 

.9538 

9 

a  Cancri 

6 

+90 

H-24 

9  80.9 

+  4  81  15 

+0.9376 

.5521 

—.1269 

+9.6173 

.9591 

9 

r*  Cancri 

7 

+45 

—26 

12  14.2 

+  7     8  55 

+0.0144 

.5454 

—.1335 

+9.6260 

.9573 

9 

t;*  Cancri 

ei 

+63 

—11 

13     7.2 

+  805 

+0.3090 

.5455 

— .13.'i6 

+9.6197 

.9586 

9 

B.A.C.  2840 

7 

+46 

—26 

13  35.5 

+  8  27  22 

+0.0293 

.5447 

—.1356 

+9.6280 

.9579 

9 

\^  Cancri 

6 

+56 

—18 

14  25^ 

+  9  15  58 

+0.1904 

.5444 

—.1378 

+9.6191 

.9587 

9 

32  Cancri 

7 

+50 

—23 

15     S.5 

+  9  47  16 

+0.0967 

JM30 

—.1398 

+9.6189 

.9588 

10 

€  Cancri 

6 

+20 

—56 

8     2.8 

+  2  17  47 

-0.4565 

.5262 

—.1727 

+9.5862 

.9652 

10 

79  Cancri 

6 

+18 

—57 

8  31.3 

+  2  45  20 

—0.4875 

.5265 

—.1727 

+9.5843 

.9654 

10 

B.A  C.  3138 

6 

+44 

—31 

10    6.5 

+  4  18  27 

— 0X)003 

.5260 

—.1761 

+9.5713 

.9675 

10 

B  A.C.  3292 

6i 

—40 

—69 

22  Z\S. 

—  7  41  11 

-1.2963 

.5129 

—.1963 

+9.5532 

.9703 

11 

fjLeonis 

8* 

+19 

—63 

13     4.6 

+  6  26  54 

—0.4744 

.5044 

—.2146 

+9.4772 

.9795 

11 

42  Leonis 

6 

+33 

—49 

20  44.0 

—10     8     4 

—0.2135 

JMIl 

—.2227 

+9.4323 

.9832 

12 

B.A.C.  3579 

6 

+25 

—59 

0  27.9 

—  6  30  35 

— OJI677 

.4982 

—.2268 

+9.4151 

.9848 

12 

1  Leonis 

6 

+15 

—70 

1   16.9 

—  5  44  38 

—0.5565 

.4966 

—.2288 

+9.4094 

.9852 

12 

/Leonis 

5 

+90 

+29 

11  35.3 

+  4  18     3 

+1.B128 

.4983 

—.2369 

+9.2923 

.9915 

13 

B.A.C.  3887 

•i 

+82 

—12 

1  21.4 

—  6  18  26 

-+-0.6019 

.4881 

—.2465 

+9.1870 

.9948 

13 

B.A.C.  3996 

6 

—28 

—84 

21   18.0 

—10  53  41 

—1.2560 

.4817 

—.2559 

+9.0187 

.9976 

14 

6  Virginia 

6 

—29 

—86 

3  80.8 

—  4  50  46 

—1.1468 

.4814 

—.2575 

+8.8903 

.9987 

14 

10  Virginia 

6 

+11 

—85 

9     6.3 

+  0  35  57 

—0.6495 

.4815 

—.2587 

+8.6738 

9.9995 

14 

13  Virginia 

6 

+90 

+  9 

14  16J 

+  5  37  38 

+0.9970 

.4819 

—.2594 

+6.2654 

OXXXK) 

14 

n  Virginia 

Si 

+89 

—10 

14  59.2 

+  6  18  35 

+0.6778 

.4821 

—.2595 

+7.3591 

0.0000 

14 

Mars 

+90 

+14 

15  100 

+  6  29  58 

+1.0661 

.4836 

—.2603 

—7.6563 

0.0000 

15 

38  Virginia 

6 

—13 

—90 

10     2.6 

+  0  52  49 

—1.0515 

.4852 

—.2584 

—8.6846 

9.9995 

15 

A  Virginia 

^\ 

—31 

—90 

19  29.7 

+  10    4  45 

—1.2717 

.4876 

—.2559 

—8.9201 

.9985 

16 

k  Virginia 

6 

+78 

—13 

8  16.1 

—  1  29  37 

+0.6180 

.4918 

-.2507 

—9.2142 

.9941 

U 

8«  Virginia 

6 

+79 

+43 

15  20.2 

+  5  21  50 

+1.3687 

.4940 

-.2466 

—9.3073 

.9909 

18 

B.A.C.  4896 

6 

+  6 

—84 

1  29.6 

—  9  27  24 

—0.5572 

.5195 

—.2139 

—9.4707 

.9802 

18 

i»LihnB 

^\ 

+14 

-69 

11  35.8 

+  0  19  57 

— 0.4114 

.5269 

—.1999 

—9.5180 

.9750 

19 

B.A.C.  5253 

^ 

+66 

+40 

7     4.1 

—  4  49  54 

+1.2633 

.5375 

—.1651 

—9.6111 

.9604 

19 

B.A.C.  5254 

6 

+65 

—  8 

7     5.9 

—  4  48     7 

+a6645 

.5396 

—.1651 

—9.6016 

.9622 

19 

^  Scorpii 

S 

_47 

— fO 

10    2.5 

—  1  57  33 

—1.2531 

.5514 

—.1592 

-9.5775 

.9665 

19 

19  Scorpii 
a  Scorpii 

5 

—19 

—90 

19    4.3 

+  6  45  34 

—0.8782 

.5551 

—.1399 

—9.6063 

.9613 

19 

3 

+61 

—10 

19  16.6 

+  6  57  29 

+0.6227 

.5489 

—.1399 

—9.6299 

.9564 

19 

a  Scorpii 

1 

+64 

+20 

22  51.5 

+10  24  49 

+  1.0615 

.5487 

—.1331 

-9.6486 

.9532 

19 

22  Scorpii 

5 

+  6 

—69 

23  14.6 

+10  47     5 

—03960 

.5563 

—.1308 

—9.6227 

.9580 

SO 

28  Scorpii 

6 

—16 

—90 

6  25.4 

—  8  17  31 

—0.7736 

.5629 

—.1141 

-9.6303 

.9563 

80 

A  OpWncbi 

5 

—18 

—90 

18  27.3 

+  5  17  55 

—0.7619 

.5707 

—.0832 

—9.6478 

.9522 

SO 

43  Ophiuchi 

6 

+53 

—12 

21  41.9 

+  8  25  19 

+0.5750 

.5627 

—.0748 

—9.6716 

.9459 

21 

3  Sagtttarii 

5 

+11 

-53 

7  38.3 

—  6     0  61 

—0.1466 

.6742 

—.0472 

-9.6684 

.9469 

SI 

BJLC.  6024 

«i 

—37 

—90 

8  47.9 

—  4  53  56 

— 1X)032 

.5786 

— J0443 

—9.6672 

.9498 

SI 

B.  AC.  6063 

6 

+16 

—45 

11  SOJ 

—  2  26*54 

—0.0156 

.6753 

—.0356 

—9.6752 

.9458 

21 

B.A.C.  607S 

6 

+59 

—  4 

12     6.8 

—  1  42  42 

+0.6923 

.5720 

—.0327 

—9.6819 

.9429 

21 

BA.C.  6120 

6 

+33 

—26 

15  24.5 

+  1  27  27 

+0.3177 

.5748 

—.0243 

—9,6783 

.9440 

21 

B.A.C.  6127 

5 

+32 

-27 

15  56.0 

+  1   56  42;  +0.3038 

.5753 

—.0210 

—9.6782 

.9440 

SI 

B.A.O.6190 

6i 

+42 

—17 

19  40.4 

+  5  33  25 

+a4797 

.5750 

—.0121 

—9.6814 

.9481 

31 

B.A.C.  6191 

^ 

+20 

—39 

19  40.6 

+  5  33  39 

4-0.0932 

Ji770 

—.0121 

—9.6763 

.9446 

SI 

B.A.C.  6194 

5 

—56 

—90 

19  59.2 

+  6  51  80 

—1.2134 

.5840 

—.0092 

—9.6584 

.9495 

SI 

B.A.C.  6220 

6 

+28 

—30 

21  31.8 

+  7  20  31 

+0.2523 

.5765 

—.0062 

—9.6786 

.9439 

ss 

(pSagfttarii 

3 

—45 

—90 

7     2.3 

—  7  31   13 

—1.0942 

.5847 

+.0238 

—9.6590 

.9494 

1          22 

T  SagtttarB 

3 

+18 

—45 

15  31.9 

+  0  38  34 

— OX)147 

0.5789 

+.0476 

—9.6698 

9.9464 

412 
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BLEBiENTS  FOR  FACILITATING  THE  CALCULATION 

OP  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE   MOON  FOB   THE  TEAB  1856. 

J 

LimitiDg 
PanU«U. 

WMh- 

Ijgon 
Time  or 

DMt. 

Sttt^iNuM. 

North- 
am. 

0 

4-59 

Soiith- 
•rn. 

o 

—  6 

H 

Y 

P' 

q' 

^ 

Log. 
eoo3    1 

MV22 

B.A.C.  6628 

h.    m. 
22  33.4 

h.  m.    1. 
4-  7  23  36 

4-0.6700 

03748 

4-3684 

—93736 

99454  1 

Sd 

B.A  C.  6666 

4-17 

—48 

0  43.9 

4-  9  28  58 

-OX)718 

.5778 

4-3741 

—93611 

3488 

23 

at  Saipttarii 

^i 

H-37 

—30 

11  13.4 

—  4  25  49 

4-0.2523 

3729 

4-.1056 

—9.6522 

.9511 ; 

23 

ftSftgittarii 

4-63 

-♦-36 

11  39.9 

—  4     0  19 

4-1^17 

3683 

4-.I055 

—9.6651 

3477  ' 

23 

ASagittarii 

4-39 

—28 

12  30.2 

—  3  11  58 

4-0.2891 

3725 

4-.1083 

—93508 

3515 

24 

B.A.C.  7077 

4-65 

4-  6 

2  27.7 

4-10  13  45 

4-0.8730 

3639 

4-.1455 

—93328 

3557  ' 

24 

B.A.C.  7197 

4-11 

—67 

8  58.6 

—  7  29  59 

—03621 

3651 

4-.1629 

—93965 

3632  ; 

24 

B.A.C.  7237 

4-66 

4-18 

10  54.6 

—  5  38  14 

4-1.0474 

3586 

4-.1676 

—93147 

3597  > 

24 

B.A.C.  7335 

4-10 

—70 

17  33.5 

.«-  0  45  58 

—0.4195 

.5616 

4-.]  813 

—9.5692 

.9679 

24 

27  Caprioor. 

—23 

—90 

17  59.1 

4-  1  11  40 

—0.9945 

3630 

4-.1836 

—93670 

3698 

24 

if  Capricor. 

4-12 

—68 

90  35.7 

4-  3  41  32 

—03947 

3598 

4-.1879 

-93591 

3694 

25 

33  Capricor. 

4-61 

—16 

0  ISJO 

4-  7  13  54 

4-0.5316 

3539 

4-.1963 

—93683 

3688 

25 

35  Capricor. 

4-68 

4-26 

1  36.4 

4-  8  31  24 

4-1.1601 

3511 

4-.1984 

—93701 

3677 

25 

37  Capricor. 

6 

4-69 

—  6 

4  55.6 

4-11  43  32 

4-0.7117 

3517 

4-3065 

—93488 

3710  1 

25 

•  Capricor. 

♦* 

4-49 

—29 

5  54.4 

—11  19  46 

-H).2844 

3513 

4-3084 

— 933U 

3727  1 

25 

«  Capricor. 
B.A.C.  7650 

5 

4-45 

—34 

8  21.6 

—  8  57  49 

4-0.1949 

3508 

4-3121 

—93240 

3743  1 

25 

6 

4-70 

4-14 

8  35.6 

—  8  44  21 

4-1.0202 

3480 

4-3121 

-93398 

3722' 

25 

29  Aqnarii 

6 

4-48 

—32 

17     9.3 

—  0  28  36 

4-0.2264 

3459 

4-3280 

—94818 

3791  , 

26 

50  Aquarii 
B.A.O.  7835 

6 

—  5 

—90 

3     7.1 

4-  9     8  41 

—03874 

3435 

4-3434 

—93914 

3864  I 

26 

e* 

—  8 

—90 

5  89.7 

4-11  86    3 

—03973 

3441 

4-3468 

—93729 

3876 

26 

56  Aquarii 

6 

4-65 

0 

5  46.1 

4-11  42  14 

4-0.8424 

3388 

4-.2462 

-94219 

3843  1 

26 

70  Aqaarii 

6 

—20 

—90 

14  10.6 

—  4  10  10 

—1.1036 

3390 

4-3575 

—9.2927 

3915 

26 

74  Aquarii 

6 

4-65 

—15 

16  28.6 

-  1  56  47 

4-03715 

3351 

4-3598 

—93312 

3899  1 

27 

^»  Aqoarii 

4^ 

4-70 

—  2 

2  56.0 

4-  8    9  52 

4-0.8032 

3311 

4-3704 

—93340 

3935  ' 

27 

/  Aqaarii 

H 

4-20 

—70 

8  24.3 

4-  8  37  11 

—0.4454 

3332 

4-3705 

—9.1702 

3952 

27 

^  Aqnarii 

t\ 

4-80 

4-21 

3  54;i 

4-  9    6  18 

-1-1.1636 

3305 

-•-3713 

—93382 

3934  1 

27 

24  Fisciam 

4-27 

—62 

20  28.6 

4-188 

—03218 

3300 

4-3813 

—83385 

3990 

28 

27  Pisciara 

5 

4-86 

0 

23  12.3 

4-  2  46  31 

4-03545 

3292 

4-3825 

—83804 

9987 

28 

29  PiMiom 

H 

4-83 

—  6 

0  42.2 

4-  5  13  30 

4-0.7447 

3290 

4-3828 

-83238 

93990 

28 

JUPITBE 

4-10 

—88 

10  39.6 

—10    8  23 

—0.6677 

3236 

4-3823 

4-73S49 

03000 

28 

44  Pisdom 

6 

—14 

—89 

11  533 

—  7  56  54 

—1.0760 

3299 

4-3849 

4-83000 

93999 

28 

lOCeii 

6 

4-13 

—83 

12  28X) 

—  7  23  29 

—03151 

3299 

4-3849 

4-8.1706 

03000  1 

29 

B.A.C.  274 

3 

—17 

—84 

4     6.2 

4-  7  44    4 

—1.0967 

3321 

4-3821 

4-83974 

93978 

29 

73  PuKTiam 

4-70 

—21 

6  28.0 

4-10     1  17 

4-0.4430 

3341 

4-3814 

4-8.9301 

3984 

29 

77Pisciuinpr. 

7 

4-90 

4-35 

6  54.7 

4-10  27     3 

4-13131 

3353 

4-3809 

4-83586 

3969  1 

29 

e  Pifcinm 

H 

4-90 

4-  4 

8    6.9 

4-11  86  52 

4^9026 

3352 

4-3805 

4-83305 

3984 

29 

C  Pincium 

6 

4-27 

—62 

10  33.9 

—10    0  59 

—03432 

3346 

4^3795 

4-93742 

3969i 

29 

88  Pisdom 

H 

4-65 

—24 

11     1.9 

—  9  33  50 

4-03688 

3357 

4-3789 

4-93858 

3974 

30 

54Ceti 

6 

4-90 

1 

3  34.9 

4-  6  25  54 

4-0.7866 

3437 

4-3665 

4-93535 

3929  , 

31 

40  Arietif 

6 

4-31 

—50 

4  52^ 

4-  6  50  51 

—0.2565 

3571 

4-3310 

4-948S5 

3789! 

TT  Arietit 

H 

4-89 

—  3 

5  13.5 

4-  7  10  85 

4-03474 

3598 

4-3810 

4-94615 

3809) 

Q*  Arietii 

6 

4-70 

—14 

7  59.6 

4-  9  50  44 

-M)3932 

3613 

4-3257 

4-94840 

3788' 

(i»Arietit 

6 

4-90 

4-  2 

8  14.8 

4-10    5  19 

-M).?358 

3623 

4-3257 

4-94772 

3795 

54  Arietii 

.1 

4-90 

4-20 

IS  174 

—  983 

-hi  3698 

3665 

4-3162 

4-94956 

3776 

4  Arietii 

4-70 

—18 

14  383 

—  7  45     1 

-M>.4179 

3649 

4-3143 

4-93166 

3752 

:  Arietii 

:t 

4-10 

-67 

15  59.9 

—  6  26  37 

—0.6335 

3626 

4-3101 

4-93445 

3715 

B  A.C.  1032 

4-70 

-13 

18  295 

—  4     2  29 

4-0.4155 

3678 

4-3061 

4-93337 

3730 

T»  ArietU 

5 

4-33 

—44 

18  37.8 

—  8  54  34 

-03040 

3654 

4-3056 

4-93469 

3712] 

31 

T«  Arietii 

6 

4-64 

—16 

19  16.7 

—  8  17     6 

4-03332 

3684 

4-3040 

4-93387 

3721  1 

'■"   4 

54  Aarigs 

6 

4-32 

—27 

0  44.3 

—  0  52  45  —0.2111 

3824 

-3153 

4-9.6771 

3444. 

28  Geminor. 

6 

—18 

—61 

S  463 

-*-  1     4  39  —14)088 

3772 

—3211 

4-93871 

3418' 

47  Geminor. 

6 

4-90 

4-17 

13  28JI 

4-11  21  21 1  -M>.6970 

3798 

—3536 

4-9.6584 

3495} 

53  Geminor. 

6 

4-15 

—48 

15  17.4 

—10  53  43i  —0.5129 

3723 

—3594 

4-93737 

345S 

59  Geminor. 

^ 

4-16 

—48 

18  47.9 

—  7  31  211—0.4946 

3709 

—3678 

4-93704 

3463  1 

^^^^ 

1  Geminor. 

4 

4-  4 

—61 

19  15.9 

—  7     4  25  —0.7069 

03687 

-3706 

4-93728 

93456 
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ELEMENTS  FOR  I'ACILITATINO  THE  CALCULATION  OP  OCCULTATIONS  OE      || 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

THE  YEAR  1856. 

§B 

LlmitiDg 
Pu«UeU. 

WaiOi- 

Tliaeof 
6. 

At  WaihlngtOQ  M«ui  Tlnu  of  Co^jonetton. 

Date. 

Ster'iKune. 

North- 
0m. 

South- 
ern. 

H 

r 

P' 

q' 

in^ 

cot  D 

Jum   4 

6>  Geminor. 

i 

0 
—32 

0 
—62 

b.    m. 
20  44.8 

h.  m.    ■. 
—  5  38  50 

—1.1617 

0.5661 

—.0734 

4-9.6775 

9.9442 

4 

6*  Geminor. 

—14 

—62 

20  56.9 

—  5  27  13 

-0.9640 

.5658 

-.0761 

4-9.6746 

.9451 

4 

B.A.C.  2472 

6 

—14 

—62 

21   17.8 

—  5     7     6 

-0.9924 

.5660 

—.0761 

4-9.6746 

.9451 

4 

V  Oeminor. 

5 

-4-38 

—27 

23  29.9 

—  2  59  58 

-0.1132 

.5691 

—.0816 

-t-9.6602 

.9490 

5 

c  Geminor. 

6 

4-90 

4-16 

2  55.6 

4-  0  17  67 

-H).7413 

.5696 

—.0922 

4-9.6438 

.9532 

5 

tp  Geminor. 

5 

-h  4 

—63 

6  50.3 

4-4    4     1 

—0.7055 

.6609 

—.1000 

4-9.6591 

.9494 

5 

ai»  Cancri 

6 

4-69 

—  4 

10     1.4 

4-786 

4-0.3915 

.5622 

—.1100 

4-9.6385 

.9544 

5 

CO*  Cancri 

H 
^ 

+90 

4-11 

10  22.4 

4-  7  28  21 

4-0.6742 

.5638 

—.1101 

4-9.6337 

.9555 

5 

tff^  Cancri 

H-12 

—59 

13  59.6 

4-10  57  39 

—0.5729 

.5544 

—.1198 

-f-9.6460 

.9526 

5 

V/«  Cancri 

4 

H-31 

—38 

U     63 

4-11     4  16 

—0.2423 

.5560 

—.1198 

4-9.6410 

.9539 

5 

X  Cancri 

6 

4-90 

4-14 

18  31.1 

—  8  40  33 

4-0.7749 

.5572 

—.1291 

4-9.6173 

.9591 

5 

w'  Cancri 

7 

4-36 

-34 

21  11.9 

—  6     5  26 

—0.1459 

.5502 

—.1358 

4-9.6260 

.9572 

5 

»•  Cancri 

H 

4-53 

—20 

22    4.1 

—  5  15     7 

4-0.1463 

.5503 

—.1380 

4-9.6197 

.9586 

5 

B.A.C.  2840 

7 

4-37 

—34 

22  32.0 

—  4  48  14 

—0.1326 

.5495 

—.1381 

4-9.6230 

.9579 

5 

i^  Cancri 

6 

4-46 

—26 

23  21.5 

-  4     0  24 

4-0.0264 

.5493 

—.1403 

4-9.6188 

.9588 

6 

32  Cancri 

7 

4-40 

—31 

0     1.3 

—  3  22     5 

—0.0757 

.5479 

—.1424 

4-9.6190 

.9588 

6 

$  Cancri 

5 

4-10 

—65 

16  41.5 

—11   15  39 

—0.6328 

.5316 

—.1740 

4-9.5852 

.9652 

6 

79  Cancri 

6 

-f-  8 

-67 

17     9.6 

—10  48  30 

—0.6643 

.5301 

—  1756 

4-9.5843 

.9654 

6 

B.A.C.  3138 

6 

4-84 

18  43.4 

—  9  17  48 

—0.1817 

.5316 

—.1774 

4-9.5712 

.9675 

7 

i^Leonis 

H 

4-  8 

-72 

21   19.6 

—  7  31  17 

—0.6744 

.5079 

—.2164 

4-9.4773 

.9795 

8 

42  Leonis 

6 

4-22 

—61 

4  53.9 

—  0  11  23 

—0.4198 

.5026 

—.2251 

4-9.4323 

.9835 

8 

B.A.C.  3579 

6 

4-14 

—70 

8  35.4 

4-  3  24  46 

—0.5733 

.15007 

—.2281 

4-9.4151 

.9848 

8 

i  Leonis 

6 

4-  4 

-73 

10  23.4 

4-  5     9  39 

—0.7637 

.4990 

—.2300 

4-9.4094 

.9852 

8 

/Leonis 

5 

4-90 

4-13 

19  36.7 

—  9  52  46 

4-0.9945 

.4970 

—.2378 

4-9.2923 

.9915 

9 

BJi.C.  3837 

H 

4-66 

—23 

9  17.1 

4-  3  25     7 

4-0.3841 

.4889 

—.2471 

4-9.1869 

.9948 

10 

b  VirginU 

6 

—39 

—86 

11  21.1 

4-  4  47  19 

—1.3555 

.4809 

—.2569 

4-8.8906 

.9987 

10 

10  Virginis 

6 

0 

—88 

16  56.3 

4-10  13  41 

—0.8569 

.4809 

-.2579 

4-8.6735 

9  9995 

10 

13  Virginis 

6 

4-90 

—  3 

22     6.0 

—  8  44  46 

4-0  7902 

.4812 

—.2584 

-4-6.2984 

0.0000 

10 

17  Virginis 

3* 

-f-72 

—20 

22  49.0 

—  8     2  52 

4-0.4718 

.4812 

—.2584 

4-7.3604 

0.0000 

11 

38  Virginis 

6 

—27 

—90 

17  53.6 

4-10  31  35 

—1.2457 

.4773 

—.2568 

— «.6837 

9.9935 

12 

h  Virginis 

6 

4-68 

—20 

16     9.9 

4-  8  11  59 

4-0.4534 

.4905 

—.2486 

—9.2140 

.9941 

12 

86  Virginis 

6 

4-79 

4-25 

23  14.4 

—  8  55  15 

4-1.2153 

.4917 

—.2445 

—9.3072 

.9909 

14 

B.A.C.  4896 

6 

4-  3 

—90 

9  25.6 

4-  0  16  18 

—0.6569 

.5192 

—.2119 

—9.4707 

.9802 

14 

t»  Libra 

^ 

-f-  9 

—75 

19  30.6 

4-10     2  27 

—04929 

.5273 

—.1981 

—9.5180 

.9751 

14 

.•  Libra 

4 

—  5 

—90 

20    2.7 

4-10  33  33 

—0.7551 

.5292 

—.1965 

—9.5148 

.9754 

15 

B.A  C.  5253 

6 

4^66 

4-31 

14  53.5 

4-  4  47  17 

4-1.2173 

.5393 

—.1813 

—9.6110 

.9604 

15 

B.A.C.  5254 

6 

4-63 

—10 

14  55.4 

4-  4  49     5 

4-0.6156 

.5415 

—.1635 

—9.6015 

.9622 

15 

d  Soorpii 

H 

—52 

—90 

17  50.9 

4-  7  38  38 

—1.2900 

.5502 

—.1582 

—9  5775 

.9665 

16 

l9Scorpu 

5 

—20 

-90 

2  48.2 

—  7  42  48 

—0.8986 

.5565 

—.1395 

-9.6062 

.9613 

16 

a  Soorpii 

8} 

4-60 

—12 

3     0.6 

—  7  30  45 

4-0.5968 

.5516 

—.1381 

—9.6299 

.9564 

16 

a  Scorpii 

U 

4-64 

4-18 

6  33.6 

—  4     5  23 

4-1.0406 

.5518 

—.1315 

—9.6436 

.9533 

16 

22  Scorpii 

5' 

4-  5 

—70 

6  56.5 

—  3  43  16 

—0.4105 

.5595 

—.1289 

—9.6227 

.9580 

16 

25  Scorpii 

6 

—16 

—90 

14     2.9 

4-  3     7  45  —0.7727 

.5668 

—.1120 

—9  6303 

.9563 

17 

A  Ophiuchi 

5 

—17 

—90 

I  56.2 

—  9  25  27 

—0  7382 

.5754 

—.0806 

—9.6478 

.9522 

17 

43  Ophiachi 

6 

4-62 

—  3 

5     8.4 

—  6  20  32 

4-0.7161 

.5699 

—.0723 

—9.6716 

.9459 

17 

3  Sagittarii 
B.A.C.  6127 

5 

4-13 

-60 

14  56.2 

4-  8    4  38 

—0.1024 

.5796 

—.0436 

—9.6684 

.9469 

17 

5 

4-36 

—24 

23     6.0 

4-10  55  18 

4-0.3600 

.5802 

—.0198 

—9.6782 

.9440 

18 

B.A.C.6194 

H 

—50 

—90 

3     5.3 

—  9  14  47 

—1.1384 

.5892 

—.0077 

—9.6584 

.9496 

18 

<p  Sagittarii 

4 

-87 

—90 

13  57.0 

4-  1  11     7 

—0.9917 

.5905 

4-.0261 

—9.6590 

.9494 

18 

r  Sagittarii 

4 

4-24 

—39 

22  17.7 

4-  9  11  50 

4-0.0856 

5851 

4-0507 

—9.6698 

J465 

19 

B.A.C.  6628 

6 

4-62 

4-  1 

6  11.5 

—  8  10  46 

4-0.7791 

.6804 

4-.0720 

-9.6736 

.9454 

19 

B»A.C.  6666 

6 

4-24 

—36 

7  24.0 

—  6     3  23 

4-0.0499 

.5837 

4-.0779 

—9.6611 

.9488 

19 

0  Sagitarii 

5i 

4-44 

—23 

17  38.8 

4-  3  47     5 

-f-0.3832 

.5793  4-.1073 

-9.6522 

.9512 

19 

A  Sagitarii 
B.A.C.  7077 

5 

4-47 

—21 

18  53.3 

4-  4  58  37 

4-0.4216 

.5772:4-.!  130 

—9.6445 

.9530 

20 

6 

4-65 

4-17 

8  36.5 

—  5  50     5  4-1.0268 

0.57091  4-.1486 

—9.6328 

9.9558 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

ow 

PLANETS  AND  STARS  BY  THE   MOON  FOR   ' 

IHB  YEAR  1856. 

Date. 

Bter's  Kama. 

j 

Lhnitlng 
Panlleli. 

Wash- 
Time  of 

At  Washington  Mean  Time  of  Coi^aiiettott. 

North- 
ern. 

o 
4-20 

South- 
em. 

H 

Y 

P' 

q' 

■toi 

^n'^ 

JUM20 

B.A.C.  7197 

6 

o 
—66 

h.    m. 
15     1.1 

h.  m.    a. 
4-  0  19  56 

—0.1913 

a5706 

4-.1659 

—9.5964 

99682 

20 

B.A.C.  7239 

6 

-H66 

4-33 

16  55.3 

4-  2     9  62 

4-1.2117 

.5633 

4-.1706 

—9.6147 

S597 

20 

B.A.C.  7335 

6 

-1-20 

—58 

23  28.3 

4-  8  28  13 

—0.2354 

^658 

4-.1845 

—9.5692 

.9679 

20 

27  Capricor. 

6 

—11 

—90 

23  53.6 

-h  8  52  34 

—0.8089 

.5671 

4-.I867 

—9.5568 

^698 

21 

ip  Capricor. 

6 

•4-  4 

—79 

2  28.0 

4-11  21  17 

— 0J>465 

.5640 

4-.1867 

—9.5591 

3695 

21 

33  Capricor. 

6 

4-69 

—  6 

6    5.5 

—  9     9  15 

4-0.7194 

.5576 

4-.1995 

—9.5632 

3688 

21 

37  Capricor. 

6 

4-70 

4-  6 

8  41.7 

—  6  43  20 

4-0.9061 

.5550 

4-.2048 

—9.5488 

3710 

21 

•  Capricor. 

^i 

4-60 

—19 

11  39J 

—  8  47     3 

4-0.4808 

.5543 

4-.2114 

—9.5362 

.9727 

21 

M  Capricor. 

5 

4-57 

—22 

14    4.§ 

—  1  27  11 

4-0^959 

.5538 

4-2153 

—9.5239 

.9743 

21 

BJLC.  7550 

6 

4-70 

4-30 

14  19.1 

—  1  13  26 

4-1^176 

.5511 

4-.2153 

—9.5397 

9722 

21 

29  Aqoarii 

6 

4-59 

—21 

22  47.9 

4-  6  57  21 

-f-0.4374 

.5492 

4-.2293 

—9.4817 

.9791 

22 

50  Aquarii 
B.A.C.  7835 

6 

4-  5 

—89 

8  41.4 

—  7  29  41 

—0.6631 

.5458 

4-.2443 

—9.3919 

.9864 

22 

^ 

4-  5 

—88 

11  13.1 

—  5    8     9 

—0.6556 

.5439 

4-.2484 

—9.3729 

.9876 

22 

5€  Aquarii 

6 

4-75 

4-15 

11   19^ 

—  4  57     0 

4-1.0649 

.5398 

4-.2484 

—9.4219 

3843 

22 

70  Aquarii 

6 

—  5 

—90 

19  42.5 

-h  3     9    0 

—0.8712 

i>401 

-h.2580 

—9.2925 

3915 

22 

74  Aquarii 

6 

4-67 

—  2 

22    0.0 

4-  5  21  57 

4-0.8039 

.5349 

4-.2612 

—9.3311 

3898 

23 

fp^  Aquarii 

!! 

4-80 

4-12 

8  27.6 

—  8  31  12 

4-10428 

.5309 

4-.2705 

—9.2340 

.9935 

23 

/  Aquarii 

4-32 

—55 

8  56.5 

—  8    3  14 

—0.2046 

.5323 

4-.27I0 

—9.1701 

3952 

23 

*p*  Aquarii 

*i 

4-80 

-f-49 

9  26.2 

—  7  34  29 

4-1.4048 

.5301 

4-.2709 

—9.2382 

3934 

23 

20  Piscium 

6 

—35 

—90 

23  42.5 

4-  6  14     1 

-1.0275 

.5290 

4-.2790 

—8.7720 

3992 

24 

24  Piscium 

H 

4-40 

—49 

2    5.5 

4-  8  32  25 

—0.0806 

.5287 

4-.2801 

—8.8381 

.9990 

24 

27  Piscium 

5 

4-86 

4-16 

5  50.4 

—11  48     1 

4-1.0998 

.5271 

4-.2809 

-s-8.8801 

.9987 

24 

29  Piscium 

3 

4-86 

4-  8 

6  21.4 

-11   19  57 

4-0.9899 

.5264 

4-.2812 

—8.8232 

3990 

24 

B.A.C.  8365 

—18 

—90 

7  64.4 

—  9  49  51 

—1.1272 

.5271 

4-.2817 

—8.3558 

9.9999 

24 

lOCeti 

6 

4-89 

+33 

18  10.3 

4-  0    6  19 

4-lX)273 

.5264 

4-2825 

—8.1773 

OjOOOO 

25 

JUPITBR 

4-47 

-41 

23     3.4 

-h  4  60    0 

4-0.0559 

.5211 

-•-.2798 

-Ha4880 

9.9998 

25 

B.A.C.  221 

6 

—23 

—86 

4  86.3 

4-10  12  18 

—1.1970 

.5255 

4-.2808 

4-8.8986 

3986 

25 

B.A.C.  274 

H 

4-  1 

—85 

10     7.4 

—  8  27  14 

—0.8298 

.5275 

4-.2786 

4-8.9977 

3978 

25 

73  Piscium 

6i 

4-88 

—  9 

12  31.6 

—  6     7  40 

4-0.6707 

.5290 

4-.2778 

4-8.9301 

3984 

25 

e  Piscium 

5} 

4-90 

4-19 

14  12.5 

—  4  30    4 

4-1.1329 

.5301 

4-.2768 

4-8.9306 

3984 

25 

C  Piscium 

6 

4-38 

—60 

16  41.3 

—  267 

—0.1253 

.5294 

4-.2758 

-f-9.0740 

.9969 

25 

88  Piscium 

6* 

4-81 

—13 

17     9.9 

—  1  38  22 

4-0.5879 

.5299 

4- .2757 

4-9.0358 

.9974 

26 

54Ceti 

6 

4-90 

4-12 

10    4.8 

—  9  17  19 

4-0.9927 

.5381 

4-2615 

4-9.2537 

.9929 

27 

27  Arietis 

6 

—36 

—73 

4  10.7 

4-  8  12  24 

—1.2909 

.5420 

4-.2390 

4-9,4676 

3804 

27 

40  Arieds 

6 

4-38 

—42 

11  57.2 

—  8  17  17 

—0.1062 

.5503 

4-.2263 

4-9.4825 

3790 

27 

7r  Arietis 

H 

4-90 

4-  6 

12  18.2 

—  7  67     7 

4-0.8069 

.5527 

4-.2263 

4-9.4626 

3809 

27 

(»«  Arietis 

6 

4-79 

—  8 

15     8.2 

—  5  13    4 

4-0.5439 

.5541 

4-.2212 

4-9.4841 

3788 

27 

a*  Arietis 

6 

4-90 

4-11 

15  23.6 

—  4  58  U 

4-0.8900 

.5525 

4-.2212 

-f-9.4772 

.9775 

27 

54  Arietis 

8 

4-90 

4-37 

20  33.8 

4-011 

4*1.2190 

.5594 

4-.2I20 

4-9.4956 

.9776 

27 

d  Arietis 

4-80 

—  6 

21  56.4 

4-  1  20  36 

4-0.5518 

.5590 

4-.2083 

4-9.5166 

3752 

27 

t  Arietis 

^k 

4-16 

—62 

23  19.8 

4-  2  40  59 

-0.5138 

.5558 

4-.2060 

-h9.5445 

.9716 

28 

B  A.C.  1032 

4 

4-79 

—  6 

1  52.8 

-f-  5     8  29 

4-0.5386 

.5590 

4-.2002 

4-9.5838 

.9730 

28 

T*  Arietis 

5 

4-40 

-37 

2     1.4 

H-  5  16  41 

—0.8468 

.5494 

4-.2002 

4-9.5469 

3713 

28 

T«  Arietis 

6 

4-73 

—  10 

2  41.7 

4-  5  55  29 

4-0.4583 

.5609 

4-.2002 

4-9.5387 

3724 

^ 

65  Arietis 

6 

4-79 

—  6 

3  23.6 

-f.  6  36  55 

4-0.5294 

.6619 

4-.1981 

4-9.5400 

3722 

28 

66  Arietis 

H 

—SO 

—68 

5     2.9 

4-  8  11  38 

—1.2017 

.5571 

4-.1939 

4-9.5793 

3662 

28 

9  Tauri 

6 

—10 

—68 

8  87.7 

-f-11  38  30 

—0.9517 

.5594 

4-.1875 

4-9.5871 

.9649 

28 

6  Pleiadnm 

5J 

—45 

—67 

11  54.6 

—  9  11  55 

—1.2984 

.5607 

4-.1784 

-f-9.6034 

.9619 

28 

1  Pleiadum 

8 

—29 

—67 

12     8.6 

—  8  58  21 

-1.1787 

.5612 

4-.1779 

4-9.6«  21 

3621 

28 

3  Pleiadum 

9 

—33 

—67 

12  12^ 

—  8  54  38 

—1.2167 

.5612 

4-.1777 

4-9.6030 

.9620 

28 

7  Pleiadum 

8 

—26 

—67 

12  19J 

—  8  49  11 

—1.1524 

.5614 

4-.1775 

4-9.6022 

.9621 

28 

B.A.C.  1155 

7 

4-31 

—43 

12  19.4 

—  8  48     1 

—0.2404 

.5652 

4-.1775 

-|-9Ji864 

3650 

28 

9  Pleiadum 

H 

—41 

—66 

12  29.1 

—  8  38  38 

—1.2753 

.5610 

4-.1771 

-f.9.6048 

3616 

28 

d  Pleiadnm 

5 

—16 

—67 

12  31.0 

—  8  36  52 

—1.0259 

.5621 

4-.1771 

4-9.6007 

.9624 

28 

10  Pleiadum 

8 

—57 

—66 

12  33.7 

—  8  34  14 

—1.3317 

03609 

4-.1769 

4-9.6060 

9.9614 

OCCULTATIONS,    1856. 
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1 

ELEMENTS  FOR  FACILITATING  THE  ( 

CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR 

1 

THE  YEAR  1856. 

} 

Limiting 
Panllels. 

Waah- 
ingtoa 

▲t  Waahlngton  Mean  Time  of  Conjunction. 

Data. 

Star's  Nune. 

McHn 

Time  of 

6' 

North- 
am. 

South- 
ern. 

H 

Y 

P' 

?' 

sini) 

cosD 

June  28 

11  Pleiadura 

'4 

0 
—27 

0 
—67 

h.    m. 
12  38.9 

_ 

h.  m.    8. 

8  29  11 

—1.1614 

0.5617 

4-.1768 

4-9.6033 

9.9619 

28 

13  Pleiadum 

—15 

—67 

12  49.4 

— 

8  19     6 

—1.0214 

.5622 

4-.1764 

H-9.6016 

.9622 

28 

14  Pleiadum 

9 

-t-  1 

—67 

12  51.9 

— 

8  16  43 

—0.7802 

.5634 

4-1762 

4-9.5975 

.9630 

28 

1 5  Pleiadam 

3 

—26 

-67 

12  54.4 

— 

8  14  19 

—1.1434 

.5618 

4-.1761 

-h9.6039 

.9618 

28 

16  Pleiadam 

—  2 

—67 

12  54.8 

— 

8  13  52 

—0^241 

.5631 

4-.1761 

H-9.5984 

.9628 

28 

17  Pleiadam 

8 

•4-^ 

—67 

12  55.4 

_ 

8  13  19 

—0.7291 

.6643 

4-.1761 

4-9.5968 

.9632 

28 

18  Pleiadam 

8 

—26 

—67 

19  55.5 

— 

8  13  14 

—1.1511 

^619 

4-.1761 

H-9.6040 

.9618 

28 

p  Pleiadum 

n 

—24 

—67 

12  56.2 

— 

8  12  31 

—  1.1256 

^619 

4-1760 

4-9.6036 

.9618 

28 

19  Pleiadum 

8 

+  9 

—65 

12  56.6 

— 

8  12     9 

—0.6346 

^640 

4-.17€0 

4-9.5952 

.9634 

28 

22  Pleiadam 

8 

—  8 

—67 

12  57.9 

— 

8  10  56 

—0.9177 

.5629 

4-.1760 

4-9.6001 

.9625 

28 

2S  Pleiadom 

H 

-4-  7 

—51 

12  59.2 



8     9  89 

—0.6694 

.5639 

4-.1759 

4-9.5960 

.9633 

28 

24  Pleiadom 

8 

—45 

—66 

12  59.5 

— 

8     9  23 

-1.2921 

.5613 

4-.1759 

4-9.6066 

.9613 

28 

17  Tauri 

3 

—22 

—67 

12  56.6 

— 

8     9  18 

—1.1048 

.5621 

4-1759 

4-9.6034 

.9619 

28 

25  Pleiadom 

8i 

+12 

—62 

13     3.4 

— 

8     5  40 

—0  5880 

.5648 

4-.1759 

4-9.5947 

.9635 

28 

26  Pleiadam 

9 

4-16 

—58 

13     5.9 

— 

8     3  14 

—0.5125 

^645 

4-.1758 

+9.5936 

.9637 

28 

27  Pleiadum 

H 

—41 

—66 

13  18.1 

_. 

7  51  25 

—1.2706 

.5614 

4-.1756 

+9.6071 

.9612 

28 

28  Pleiadam 

7 

4-25 

—49 

13  21.6 

— 

7  48     8 

—0.3687 

.5652 

4-.1755 

+9.5913 

.9641 

28 

29  Pleiadam 

8 

—42 

—66 

13  24.6 

— 

7  45  15 

—1.2803 

i»614 

4-1755 

+9.6076 

.9611 

28 

s  Pleiadam 

•+■  3 

—65 

13  36.3 

— 

7  33  59 

-0.7489 

.5636 

4-.1752 

+9.5992 

.9627 

28 

/Pleiadam 

—  9 

—67 

13  41.5 

— 

7  29    0 

-0.9341 

^629 

4-.1750 

+9.6026 

.9621 

28 

A  Pleiadam 

8} 

—15 

—67 

13  41.9 

__ 

7  28  82 

—1.0179 

.5623 

4-.1750 

+9.6041 

.9617 

28 

30  Pleiadam 

4-  2 

—63 

13  42.7 

.» 

7  27  49 

—0.7608 

.5636 

4-.1750 

+9.5997 

.9626 

28 

31  Pleiadom 

8 

—45 

-66 

13  43.9 



7  26  38 

—1.2948 

.5613 

4-.1750 

+9.6088 

.9608 

28 

32  Pleiadam 

8 

—39 

—66 

13  46.0 



7  24  39 

—1.2569 

.5558 

4-.1750 

+9.6083 

.9610 

28 

33  Pleiadum 

H 

—23 

-66 

13  47.9 

7  22  46 

—1.1146 

.5621 

-+-.1750 

+9.6060 

.9614 

28 

34  Pleiadam 

H 

4-15 

—60 

13  55.9 

__ 

7  15    4 

—0.5450 

.5645 

4-.1748 

+9.5967 

.9632 

28 

35  Pleiadam 

9 

—21 

—66 

13  56.3 



7  13  44 

—1.0874 

.5622 

4-.1747 

+9.6059 

.9614 

28 

36  Pleiadam 

9 

—18 

—66 

13  59.9 

— 

7  11   12 

—1.0495 

.5625 

4-.1746 

+9.6055 

.9615 

28 

37  Pleiadam 

8 

—30 

—66 

14     0.5 

— 

7  10  41 

-1.1830 

.5619 

4-.1744 

+9.6077 

.9611 

28 

38  Pleiadam 

8 

4-  8 

-66 

14     1.8 

— 

7     9  27 

—0.6685 

.5640 

4-.1743 

+9.5991 

.9627 

28 

B.A.C.  1189 

7 

4-90 

4-22 

14     2.7 

__ 

7  10  32 

4-0.9716 

.5708 

4-.  1742 

+9.5699 

.9678 

28 

39  Pleiadam 

8 

—46 

—66 

14  13.3 

— 

6  58  18 

—1.2969 

.5616 

4-.1741 

+96103 

.9606 

28 

40  Pleiadum 

H 

—  7 

—67 

14  24.1 

— 

6  47  55 

—0.8956 

^639 

H-.1739 

+9.6011 

.9623 

28 

32  Tauri 

6 

4-90 

4-42 

16  54.6 

— 

4  23     2 

4-1.2028 

^740 

4-.1667 

+9.5747 

.9670 

28 

33  Tauri 

6 

4-15 

—58 

16  58.8 

— 

4  19     2 

—0.5187 

.5713 

4-.1670 

+9.5875 

.9648 

28 

36  Tauri 

64 

4-46 

-28 

19  57.4 

_ 

1  27  12 

4-0.0236 

.5709 

4-.1594 

+9.6043 

.9617 

29 

/Tauri 

5 

4-17 

—53 

3  20.0 

-1-  5  88  85 

—04884 

.6721 

4-.1414 

+9.6306 

.9563 

30 

B.A.C.  1648 

6 

4-13 

—52 

2  31.0 

4-  8  55  17 

—0.5491 

.5801 

4-.0764 

+96688 

.9467 

SO 

/*  Tauri 

2 

—25 

—63 

4  34.9 

4-  5  54  15 

—1.0935 

.5780 

4-.0704 

+9.6784 

.9440 

SO 

kA.C.  1746 

6i 

4-50 

—14 

8  24.0 

4-  9  84  20 

•4-0.0959 

.5847 

4-.0583 

+9.6654 

.9477 

SO 

136  Tauri 

5 

4.71 

4-  4 

15  13.2 

... 

7  52  44 

4-0.4173 

.5861 

4'.0370 

+9.6655 

.9476 

July  4 

SCancri 

5 

—  1 

—68 

1  22.5 

— 

0  46  48 

—0.8128 

.6336 

—.1771 

+9.5851 

.9652 

4 

79Cancri 

6 

—  S 

—68 

1  50.3 

— 

0  19  51 

—0.8451 

.6339 

—.1771 

+9.5844 

.9654 

B.A.C.  3138 

6 

4-25 

—51 

3  23.6 

4- 

1   10  19 

—0.3661 

.5333 

—.1806 

+9.5713 

.9675 

tfLeoms 

3* 

-6 

—73 

5  49.2 

4- 

2  46  13 

—0.9068 

.6023 

—.2185 

+9.4773 

.9795 

37  LeoniB 

6 

4-90 

4-42 

10  40.5 

4-  7  28  47 

4-1.3083 

.6124 

—.2242 

+9.3970 

.9860 

42  Leonis 

6 

4-  9 

—74 

3  20.3 

4-10    8  55 

—0.6639 

.5055 

—.2273 

+9.4323 

.9835 

B.A.C.  3579 

6 

4-  1 

—75 

17     0.3 

— 

10  22  31 

—0.8102 

.5022 

—.2311 

+9.4151 

.9848 

1  Leonis 

6 

—17 

—75 

18  47.5 



8  38  28 

—1.0909 

.5016 

—.2321 

+9.4095 

.9852 

/Leoois 

5 

4-90 

—  3 

3  57.1 

4-  0  15  83 

4-0.7268 

.4984 

—.2405 

+9.2923 

.9915 

B.A.C.  8837 

^ 

4-50 

-87 

17  83.5 



10  30  47 

4-0.0996 

.4907 

—.2488 

+9.1871 

.9948 

0  Leonis 

4' 

4-90 

440 

21  31.9 

— 

6  38  46 

4-1.3431 

.4903 

— .2.'M)7 

+9.0744 

.9969 

10  Virginia 

6 

—20 

—87 

I     6.1 

— 

3  48  41 

—1.1590 

.4813 

—.2583 

+8.6739 

9.9995 

13  Virginia 
1^  Virginia 

6 

4-73 

—19 

6  14.5 

4- 

1   11  37 

4-0.4912 

.4812 

—.2585 

+6.3139 

0.0000 

JL 

4-53 

—86 

6  58.8 

Jh 

1  54  41 

4-0.1678 

0.4811 

—.258514-7.3610 

0.0000 

416 


OCCULTATIONS,    1866. 


1      ELEMENTS  FOR  FACIUTATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON  FOB  THE  YEAB  1856. 

. 

UmltiDg 

WMh- 

Time  Of 
6' 

At  Washington  MMn  TtaM  or  GoiOimettoii. 

Date. 

Sterol  Num. 

1 

North- 
em. 

0 
-^69 

Sooth- 
•rn. 

H 

r 

P' 

q' 

^ 

008  D     ' 

Julj    9 

Mabs 

0 
—  2 

h.    m. 
15  41.5 

h.  m.    s. 
4-  9  45  33 

4-0.8060 

0.4658 

—.2429 

—9.1448 

9  9957 

10 

k  Virf^inis 

6 

4-52 

—36 

0  26.1 

—  5  44     1 

4-0.1694 

-4751 

—.2471 

—9.2140 

.9941 

10 

86  Virginis 

6 

-»-79 

4-  6 

7  34.4 

4-  1   12  82 

4-0.9360 

.4907 

—.2429 

—93072 

.9909 

11 

B.A.C.  4896 

6 

—11 

—90 

17  59.8 

4-10  38  22 

—0.8900 

3172 

—.2087 

—9.4707 

.9802 

12 

.» Libre 

4J 

—  8 

—90 

4     9.1 

—  8  31     6 

—0.7086 

3254 

—.1949 

—93180 

3750 

12 

t*  Libre 

3 

—18 

—90 

4  41.5 

—  2  59  47 

—0.9706 

3258 

—.1948 

—93148 

3754 

12 

42  Libre 

-1-67 

4-43 

17  24.0 

4-  9  18  10 

4-1.2823 

3299 

—.1734 

—9.5981 

3629 

12 

B.AC  5253 

6^ 

-1-66 

4-17 

23  39.3 

—  8  89     1 

4-1.0438 

3358 

—.1623 

—9.6110 

.9604 

12 

B.A  C.  5254 

6 

4-53 

—20 

23  41.2 

—  8  87  15 

4-0.4408 

3380 

— wl623 

—9.6016 

.9622 

18 

B  A.C.  5335 

H 

—12 

—90 

5  11.7 

—  8  17  67 

—0.7724 

3485 

-.1508 

—93957 

3633 

13 

B.A.C.  5354 

H 

—16 

—90 

6  22.1 

—  2  10    0 

—0.8502 

3499 

—.1482 

—93973 

3631 

13 

19  Scorpii 
a  Seorpii 

5r 

—39 

-90 

11  37.2 

4-  2  54     8 

—1.0659 

3550 

—.1874 

-9.6063 

.9613 

13 

3 

-4^51 

—19 

11  49.5 

4-862 

4-0.4464 

3507 

—.1353 

—9.6300 

3564 

13 

a  Scorpii 

1 

4-64 

4-  8 

15  23.0 

4-  6  81  59 

4-0.8978 

3507 

—.1284 

—9.6486 

.9582 

IS 

22  Scorpii 

5 

—  2 

—43 

15  46.0 

4-  6  54  11 

—03524 

3567 

—.1283 

—93227 

3580 

13 

25  Scorpii 

6 

—23 

—90 

22  53.3 

—10  18  58 

-0.8982 

3528 

—.1092 

—9.6808 

3568 

14 

A  Ophiuchi 

5 

—23 

—90 

10  46.6 

4-  1  12  52 

—0.8366 

3740 

—.0806 

—9.6478 

3522 

14 

43  Ophiuchi 

6 

4-56 

—  9 

13  58.4 

4-  4  17  20 

4-0.6230 

3704 

—.0696 

—9.6716 

3459 

14 

3  Saptiarii 

5 

4-  9 

—55 

23  44.3 

—10  19  19 

—0.1720 

3794 

—.0488 

—9.6684 

.9469 

15 

B.A.C.  6127 

5 

4-32 

—27 

7  51.5 

—  2  81   18 

4-0.3071 

3812 

— J0199 

—93782 

3440 

15 

B.A.C.  6194 

5 
3; 

—53 

—90 

11  49.2 

4-  1  16  56 

—1.1760 

3907 

— i)076 

—93584 

3496 

15 

<f>  Sagittarii 

—39 

—90 

22  35.0 

4-11  36  58 

—1.0104 

3983 

4-X)288 

-93590 

.9494 

16 

r  Sa^ittarii 

3 

4-23 

—29 

6  50X) 

—  4  28     2 

4-0.0880 

3883 

4-X)517 

—9.6698 

.9464 

16 

B.A.C.  6628 

6 

4-62 

4-  2 

13  38.3 

4-  2    3  50 

4-0.7911 

3847 

4-X)734 

—9.6786 

.9454 

16 

6 

4-25 

—40 

15  44.6 

4-451 

4-0.0684 

3880 

4-.0796 

—93611 

.9488 

17 

cuSagittarii 

*i 

4^7 

—20 

1  52.9 

—10  11     0 

4-0.4289 

3834 

4-.1128 

—93522 

3511 

17 

A  Sagittarii 
B.A.C.  7077 

5 

4-50 

—18 

3     7.1 

—  8  69  47 

-h0.4707 

3830 

4-.H58 

—93508 

.9515 

17 

6 

4-65 

4-23 

16  35.0 

4-  8  56  18 

4-M051 

3777 

4-1580 

—93228 

3557 

17 

B.A.C.  7197 

6 

4-25 

—49 

22  51.8 

4-  9  58  21 

—0.0889 

3777 

4-.1681 

—93965 

.9632 

18 

B.A.C.  7335 

6 

4-26 

—51 

7     8.2 

—  6    4  18 

—0.1123 

3720 

4-.1899 

-93692 

3679 

18 

27  Capricor. 

6 

—  3 

—90 

7  33.0 

—  5  40  24 

—0.6787 

.5745 

4-.1899 

—93569 

.9698 

18 

6 

4-29 

-49 

10    4.0 

—  8  15     3 

-0.0766 

3673 

4-1967 

-9.5591 

.9694 

18 

33  Capricor. 

6 

4-69 

4-  3 

13  36.6 

4-  0    9  31 

4-0.8472 

3652 

4-.2032 

—93632 

.9688 

18 

37  Capricor. 

6 

4-70 

4-15 

18     6.5 

-f-  4  29  27 

4-1.0421 

3622 

4-.2137 

—93488 

.9710 

18 

•  Capricor. 

♦i 

4-68 

—11 

19    3.3 

4-  5  24  10 

4-0.6247 

3616 

4-.2157 

-93862 

3727  I 

18 

M  Capricor. 

5 

4-64 

—15 

21  25.0 

4-  7  40  89 

4-0.5458 

3612 

4-.2197 

-93239 

3743 

19 

29  Aqaarii 

6 

4-70 

—12 

5  56.0 

—  8     6  56 

+0.6061 

3548 

4-2858 

—9.4817 

3791 

19 

50  Aquarii 

6 

4-16 

-72 

15  36.2 

4-  1   12  42 

—0.4591 

3523 

4'.2496 

—93918 

3864 

19 

56  Aqoarii 

6 

4-75 

4-31 

18  10.3 

-h  3  41  22 

4-1.2534 

3461 

-f..2539 

—94219 

.9843 

20 

70  Aquarii 

6 

4-  7 

—87 

2  21.6 

4-11  85  40 

—0.6468 

3461 

4-.2684 

—9.2926 

.9915 

20 

74  Aquarii 

6 

4-78 

4-11 

4  36.4 

—10  14  10 

4-1.0158 

3417 

4-.2655 

—93816 

3898 

20 

If/*  Aquarii 

SI 

4-80 

4-30 

14  50.5 

—  0  20  50 

4-1.2703 

3372 

4-.2745 

—9.2839 

.9985 

20 

/  Aquarii 
20Pisciuiii 

4-44 

—42 

15  19.1 

-^  0     6  50 

4-0X)376 

3385 

4-.2755 

—9.1699 

.9952 

21 

6 

—12 

—90 

5  47.7 

—  9  53  20 

—1.0426 

3341 

4-.2828 

—8.7718 

.9992 

21 

27  Piscinm 

5 

4-86 

4-39 

10  50.3 

—  5    0  44 

4-1.3536 

3313 

4-.2841 

—8.8800 

3987 

SI 

29  Pincium 

H 

4-86 

4-27 

12  19.7 

—  8  84     6 

4-1.2480 

3308 

4-2849 

—83242 

.9990 

21 

44  Piscinm 

6 

-hl6 

—83 

28  2a6 

—  7  12  57 

—03640 

3300 

-»-.2853 

4-83012 

3999 

22 

JUPITBR 

4-87 

-11 

7  51.8 

—  8  40    5 

4-0.6492 

3296 

4-.2884 

4-8.6066 

.9996 

22 

B.A.C.  221 

6 

—  3 

—86 

10  17.2 

—  6  19  28 

—0.9105 

3289 

4-.2824 

4-8.8988 

3986 

22 

B.A.C.  274 

•i 

4-17 

—76 

15  45.2 

—  12    8 

—03451 

.5295 

4-.2808 

4-83976 

3978 

22 

73  Piidum 

n 

4-90 

4-  7 

18     8.3 

4-  1   16  22 

4-0.9497 

3314 

.4-^87 

4-8.9802 

.9984 

22 

«  PiKium 

4-90 

4-50 

19  48.4 

4-  2  58  15 

4-1.4106 

.5319 

4-.2781 

4-8.9307 

3984 

22 

t  Piwnum 

6 

4-53 

—35 

22  17.2 

4-  5  17     9 

4-0.1555 

.5312 

4-.2762 

4-9.0744 

3969 

22 

88  Piscinm 

^ 

4-90 

—  2 

22  45.7 

4-  5  44  42 

4-0.8718 

.5319 

4-J762 

4-9.0359 

.9974 

28 

54Ced 

6 

4-90 

4-54 

15  85.7 

—  1  58  80 

4-1.2677 

0.5378 

4-2615 

4-9.2538 

9.9929 

OCCULTATIONS,    1866. 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1856. 

j 

LimitiDg 
PuBlleli. 

Ugon 

Time  Of 
6- 

Date. 

8ter*i  Name. 

North- 
em. 

South- 
em. 

H 

Y 

P" 

q' 

^ 

cot  D 

Jiilj24 

27  Arietis 

6 

o 
—13 

o 
—73 

h.    m. 
9  44.2 

h.  m.    8. 
—  8  26  47 

-1.0366 

0.5400 

4-.2381 

4-9.4676 

9.9804 

24 

40  Ari«tifl 

6 

4-53 

—24 

17  34.0 

—  0  53     8 

-4-0.1596 

.5460 

4-2245 

4-9.4821 

.9790 

24 

71  Arietis 

H 

-4-90 

4-22 

17  55.1 

—  0  32  46 

-M0600 

.5511 

4-.2234 

4-94626 

.9809 

24 

e*  Arietis 

6 

-1-90 

4-  5 

20  46.5 

4-  2  12  36 

4-0.7923 

.5512 

4-.2199 

4-9.4841 

.9789 

24 

^ArietU 

6 

-4-90 

4-29 

21     2.1 

4-  2  22  40 

4-1.1392 

.5528 

4-.218I 

4-9.4769 

.9796 

25 

4  Arietis 

4j 

4-90 

-4-  7 

3  38.5 

4-  8  50    4 

4-0.7909 

.5549 

4-.2069 

4-9.5167 

.9752 

25 

C  Arietis 

\\ 

-1-29 

—48 

6     2.8 

4-10  11  20 

—0.2815 

.5528 

4-.2030 

4-9.5445 

.9716 

25 

B.A.C.  1032 

6| 

4-90 

-4-  6 

7  37.9 

-11   19     4 

-4-0.7567 

.5572 

4-.1990 

4-9.5338 

.9730 

25 

T*  Arietis 

5 

4-53 

—26 

7  46.1 

—11   11   14 

4-0.1454 

.5551 

4-.1989 

4-9.5468 

.9713 

25 

T«  Arietis 

6 

4-90 

•4-  2 

8  26J3 

—10  32  24 

-4-0.6889 

.5577 

•4-.1968 

4-9.5387 

.9724 

25 

65  Arietis 

6 

4-90 

-4-  7 

8     9.1 

—10  51  12 

-4-0.7653 

.5586 

4-.1948 

4-9.5400 

.9722 

25 

66  Arietis 

^ 

—11 

—68 

10  49.8 

—  8  14     9 

—0.9815 

.5525 

4-.1927 

4-9.5793 

.9662 

25 

9Taari 

6 

H-  4 

—67 

14  27.1 

—  4  44  44 

—0.7391 

.5556 

4-.1841 

4-9.5871 

.9649 

25 

g  Pleiadnm 
h  Pleiadam 

SI 

—66 

17  44.4 

—  1  34  34 

—1.2788 

.5549 

4-.1775 

4-9.6065 

.9613 

25 

—21 

—67 

17  46.5 

—  1  32  36 

—1.0917 

.5556 

4-.1775 

4-9.6035 

.9619 

25 

1  Pleiadum 

8 

—11 

—67 

18    0.8 

—  1  18  43 

—0.9712 

.5571 

4-.1751 

4-9.6021 

.9621 

25 

3  Pleiadnm 

9 

—14 

—67 

18     4.7 

—  1   15     3 

—1.0097 

.5564 

4-1763 

4-9.6030 

.9620 

25 

4  Pleiadam 

8 

—40 

—66 

18     5.7 

—  1   14     6 

—1.2665 

.5553 

4-.1764 

4-9.6073 

.9611 

25 

6  Pleiadam 

9 

—40 

—66 

18     6.9 

—  1   12  57 

—1.1978 

.5555 

4-.1761 

4-9.6065 

.9613 

25 

e  Pleiadam 

5 

—43 

—66 

18  10.2 

—  1     9  46 

—1.2868 

.5553 

4-.1759 

4-9.6079 

.9610 

25 

7  Pleiadam 

8 

—10 

—67 

18  11.5 

—  1     8  30 

—0.9443 

.5567 

4-.1759 

4-9.6022 

.9621 

25 

B.A.C.  U55 

7 

4-13 

—32 

18  11.7 

—  1     8  20 

—0.0280 

.5604 

4-1758 

4-9.5864 

.9650 

25 

9  Pleiadam 

8i 

—19 

-66 

18  21.6 

—  0  58  47 

—1.0720 

.5563 

4-.1753 

4-9.6048 

.9616 

25 

d  Pleiadam 

5 

—  1 

—67 

18  23.4 

—  0  57     1 

—0.8181 

.5573 

4-.1751 

4-9.6007 

.9624 

25 

10  Pleiadam 

8 

—24 

—66 

18  26.2 

—  0  54  20 

—1.1262 

.5562 

4-.1760 

4-9.6060 

.9614 

25 

11  Pleiadam 

3 

—10 

—67 

18  31.5 

—  0  49  13 

—0.9552 

.5569 

4-.1748 

4-9.6034 

.9619 

25 

13  Pleiadum 

—  1 

—67 

18  421 

—  0  39     0 

—0.8147 

.5577 

-H.1743 

4-9.6016 

.9622 

25 

14  PleUdam 

9 

4-13 

—61 

18  44.6 

—  0  36  36 

—0.5718 

.5587 

4-.1743 

4-9.5975 

.9630 

25 

15  Pleiadam 

3 

—  9 

—67 

18  47.1 

—  0  34  11 

—0.9378 

.5572 

4-.1742 

-4-9.6039 

.9618 

25 

16  Pleiadam 

4-11 

—64 

18  47.6 

—  0  33  43 

—0.6162 

.5586 

4-.1742 

4-9.5984 

.9628 

25 

17  Pleiadam 

8 

4-16 

—58 

18  48.2 

—  0  33  10 

—0.5207 

.5590 

4-.1741 

4-9.5968 

.9631 

25 

18  Pleiadam 

8 

—10 

—67 

18  48.3 

—  0  33     5 

—0.9452 

.5593 

4-.1740 

4-9.6041 

.9618 

25 

p  Pleiadam 

^ 

—  8 

—67 

18  49.0 

—  0  32  22 

—0.9196 

.5573 

4-.1740 

4-9.6036 

.9618 

25 

19  Pleiadam 

% 

4-21 

—53 

18  49.4 

—  0  32     0 

—0.4256 

.5594 

4-.1740 

4-9.5952 

.9634 

25 

22  Pleiadam 

8 

-4-5 

—67 

18  50.7 

—  0  30  45 

—0.7107 

.5582 

4-.1740 

4-9.6001 

.9625 

25 

23  Pleiadom 

^\ 

-4-19 

—55 

18  52.0 

—  0  29  27 

—04610 

.5593 

4-.1740 

4-9.5960 

.9633 

25 

24  Pleiadam 

8 

—21 

-66 

18  52.3 

—  0  29  11 

—1.0874 

.5578 

4-.1740 

-4-9.6067 

.9612 

25 

H  Taari 

3 

—  7 

-67 

18  524 

—  0  29     6 

—0.8989 

.5573 

4-.1740 

4-9.6035 

.9618 

25 

25  Pleiadom 

^ 

4-24 

—50 

18  56.2 

—  0  25  25 

-OJI790 

.6597 

4-.1739 

4-9.5948 

.9635 

25 

26  Pleiadam 

9 

4-30 

—45 

18  58.8 

—  0  22  57 

—0.3034 

.5599 

4-.1738 

4-9.5937 

.9637 

25 

27  Pleiadam 

H 

—19 

—66 

19  10.8 

—  0  11  24 

—1.0676 

.5568 

4-.1734 

4-9.6071 

.9612 

25 

28  Pleiadum 

7 

-4-37 

—37 

19  15.0 

—  0     7  17 

—0.1335 

.5606 

4-.1732 

4-9.5915 

.9641 

25 

29  Pleiadom 

8 

—20 

—66 

19  17.7 

—  0    4  43 

—1.0765 

.5568 

4-.1732 

4-9.6076 

.9611 

25 

«  Pleiadom 

J! 

4-15 

—59 

19  29.6 

4-  0     6  42 

—0.5423 

.5591 

4-.1729 

4-9.5992 

.9627 

25 

/Pleiadum 

4-  4 

—66 

19  34.8 

4-  0  11  46 

—0.7288 

.5684 

4-.1728 

4-9.6026 

.9620 

95 

h  Pleiadam 

n 

—  1 

—67 

19  35.3 

4-  0  12  14 

—0.8128 

.5580 

4-.1728 

4-9.6041 

.9617 

25 

30  Pleiadam 

4-14 

—60 

19  36.1 

4-  0  12  58 

—0.5545 

.5591 

4-.1728 

4-9.5995 

.9626 

25 

31  Pleiadom 

8 

—20 

—66 

19  37.3 

4-  0  14     9 

—1.0745 

.5571 

4-.1727 

4-9.6086 

.9609 

25 

32  Pleiadam 

8 

—18 

—66 

19  39.4 

4-  0  16  10 

—1.0534 

.5571 

4-.1727 

4-9.6083 

.9610 

25 

33  Pleiadum 

H 

—  7 

—66 

19  41.3 

4-  0  18    4 

—0.9107 

.5577 

4-.1726 

4-9.6060 

.9614 

25 

34  Pleiadam 

H 

4-26 

-48 

19  49.5 

4-  0  25  52 

—0.3374 

.5603 

4-.1723 

4-9.5967 

.9632 

25 

35  Pleiadom 

9 

—  6 

—66 

19  49.8 

4-  0  26  12 

—0.8835 

.5580 

4-.1723 

4-9.6060 

.9614 

25 

36  Pleiadam 

9 

—  3 

—66 

19  53.5 

4-  0  29  48 

—0.8455 

.5581 

4-1722 

4-9.6055 

.9615 

25 

37  Pleiadum 

8 

—12 

—66 

19  54.1 

4-  0  30  19 

—0.9826 

.5576 

4-.1720 

4-9.6078 

.9611 

« 

38  Pleiadum 

8 

4-19 

—55 

19  55.4 

4-  0  31  34 

—0.4620 

0.5598  4-.1716 

-^9.5991 

9.9627 

53 
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OCCULTATIONS,    1866. 


ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

0,    I 

PLANETS  AND  STABS  BY  THE   MOON  FOR   ' 

IHE   YEAR   1856. 

1 

1 

Dftte. 

Ster's  N«me. 

7 

8 

I' 

6i 

Limiting 
PuallelB. 

WMh- 

Ington 

Mean 

Time  of 

6- 

▲tWMhiDgtonMMnTlnMorCoiUanetlon.                    ' 

1 

North- 
ern. 

-f-90 
—26 
4-16 
-h90 
4-57 

South- 
em. 

r 

440 
—66 
—58 
4-  7 
—18 

H 

Y 

P' 

q' 

^ 

9  9678  I 
.9606  ' 
.9623 
.9648 
3617 

July  25 
25 
25 
25 
26 

B.A.C.  1189 

39  Pleiadum 

40  Pleiadum 
33  Tauri 
36Taari 

h.    m. 

19  56 J) 

20  7.0 
20  18.0 
22  53.5 

1  55.9 

h.  m.    i. 
4-  0  32  30 
4<  0  42  47 
4-  0  53  22 
4-  3  23     6 
4-  6  18  47 

4-1.1910 
—1.0950 
—0.5194 
4-0.7106 
4-0.2179 

0.5665 
.5574 
3598 
3665 
3661 

4-1710 
+.1708 
+.1705 
+.1634 
+.1561 

+93699 
+9.6103 
+9.6012 
+93875 
+93044 

26 
.    27 
27 
27 
27 

r  Tanri 
B.A.C.  1648 
|»Tauri 
B.A  C.  1746 
136  Taari 

4-28 
4-21 
—14 
4-58 
4-81 

-43 
—43 
—62 
—  7 
4-10 

9  25.3 

9     0.1 

11     6.1 

14  58.9 

21  65.8 

—10  28  42 
—11  48    9 

—  9  47     1 

—  6    3  16 
4-  0  37  20 

—0.3040 
—0.4128 
—0.9692 
-1-0.2249 
-hO.5297 

3670 
3745 
3721 
3790 
3797 

+.1386 
+.0720 
+.0662 
H-.0544 

+9.6306 
+9.6689 
+9.6784 
+9.6654 
+9.6665 

.9563 
.9467 
3440 
.9477 
.9477 

27 
28 
28 
28 

28 

B.A.C.  1882 
B.A.C.  2097 
49  Anngm 

53  Aarigs 

54  Aorigs 

e 
e 

5 

—  5 
4-41 
4-51 
—12 
4-34 

—61 
—17 
—  9 
-61 
—26 

23  10.9 
12  44.5 

14  41.6 

15  56.9 

16  26.6 

4^  1  49  36 

—  9     8  33 

—  7  16  58 

—  6    3  30 

—  4  35     6 

—0.8824 
— 0X)501 
4-0.1141 
—0.9333 
— ai875 

3738 
3769 
3772 
3709 
3750 

+X»06 
— i)082 
—.0112 
—.0201 
—.0201 

+9.6844 
+9.6759 
+9.6735 
+9.6869 
+9.6770 

.9422 
.9447 
3464 
.9414 
.9444 

28 

29 

29 

▲at.    2 

3 

28  Geminor. 
47  Geminor. 
53  Geminor. 
/  Leonis 
B.A.C.  3837 

6J 

—17 
4-90 
4-13 
4-77 
4-38 

—61 

4-16 
—51 
—14 
—48 

18  31.6 

6  26.8 

7  18.0 
11  4^8 

1  22.6 

—  8  34  49 
4-  6  55  22 
4-  8  42  20 
4-  9  54  54 

—  0  53  63 

— 1U)028 
4-0.6736 
—0.5655 
4-0.5333 
-0.1160 

3700 
3745 
3677 
3003 
4917 

— X)260 
—.0577 
—.0633 
—.2423 
—.2481 

+9.6871 
+9.6584 
+9.6736 
+9.2923 
+9.1870 

.9413 

.9496  : 
3464 
.9915 
.9948 

3 

4 
4 
4 
5 

0  Leonis 
10  Virginig 
13  Viririnis 
n  Virginit 
B.A-C.  4255 

it 

4-90 
—52 
4-56 
4-39 
4-86 

4-18 
—87 
— «4 
—50 
4-23 

6  22.2 

8  64.9 

14     4.4 

14  47.5 

1  35.7 

4-  2  59  11 
4-  6  47  49 
4-10  49  11 
4-11  31     7 
—  2  67  41 

4-1.1153 
—1.4319 
4-0.2092 
—0.1104 
4-1.2023 

4912 
4818 
4817 
.4818 
.4812 

—.2531 
— it599 
—.2600 
—.2600 
—.2588 

+9.0744 
+8.6736 
4-63290 
+73668 
—8.7957 

.9969 
9.9995  1 
04)000 
0.0000 
93992 

6 
6 

7 
8 
8 

h  Virginis 
86  Virgtnii 
Mars 

B.A.C.  4896 
1*  Libra 

** 

4-35 
4-77 
4-  9 
—32 
—19 

—52 
—12 
—83 
—90 
—90 

8  22.6 

16  32.9 

7  23.9 

2  18.8 

12  34.2 

4-409 
4-10  68  48 
4-  2  23  19 
—  8  14  49 
4-  6  41  60 

—0.1369 
-M).6353 
—0.6008 
—1.1839 
—0.9842 

4875 
4891 
4756 
3137 
3209 

—.2467 
—.2420 
—.2190 
—.2072 
—.1932 

-9.2216 
^93072 
—93828 
—94706 
—93180 

3939! 
.9909 
.9870 
.9802 
3760  1 

8 
9 
9 
9 
9 

1*  Libras 
42  Libra 
B.A.C.  5253 
B.A  C.  5254 
B.A.C.  5286 

^ 

U 

—41 
4-67 
4-66 
4-39 
4-66 

—90 
4-16 

0 
—34 

0 

13     8.9 
2     2.4 
8  23.2 
8  25.1 

10  32^ 

4-  7  16  29 
—  4  15  33 
4-  1  62  42 
4-  1  64  28 
4-  3  57  44 

—1.2508 
4-1.0290 
4-0.7962 
4-0.1899 
+0.8043 

3229 
3264 
3317 
3339 
3333 

-.1918 
—.1703 
—.1591 
—.1591 
-.1553 

—93148 
—93981 
—9.6110 
—9.6016 
—9.6164 

.9754 
3629 
3604 
3622  i 
3593 

9 
9 
9 
9 
10 

BA.C.5335 
B.A.C.  5354 
l9Scorpii 
a  Scorpii 
a  Scorpii 

6 

—27 
—34 
—56 
4-38 
4-63 

—90 
—90 
—90 
—33 

—  7 

14  0.8 

15  12.2 
20  32.2 
20  44.7 

0  213 

4-  7  19     4 
4-  8  28    0 
—10  22  59 
—10  10  55 
—  6  41  37 

—1.0238 
—1.0998 
—1.2915 
-M).2138 
4-0.6735 

.5403 
3454 
3497 
.5441 
34^59 

—.1473 
—.1453 
—.1346 
—.1346 
—.1258 

-93957 
—93973 
-9.6090 
-9.6300 
—9.6436 

3633< 
.9631 
3608 
3564 

3532  1 

10 
10 
10 
10 
10 

22ScoriHi 
25  Scorpii 
B.A.C.  5800 
A  OphiocU 
38  Ophiochi 

5* 

— W 
—40 
—  7 
-90 
—35 

—90 
—90 
—83 
—36 
—90 

0  44.9 
7  586 

19  314 

20  2.3 
20  57.6 

—  6  19    4 
-f-  0  39  15 
4-11  46  47 

—  11  43  33 
—10  60  14 

-0.7854 
—1.1218 
—0.6512 
—1.0382 
-1.0231 

3618 
3609 
3669 
3704 
3712 

—.1257 
—.1070 
-4)790 
—.0764 
—4)736 

—9.6227 
-9.6303 
—93542 
—93478 
—9.6490 

3680  1 
3563 
3506 
3522  , 
3519; 

10 
11 
11 
11 
11 

43  Ophiachi 
3  Sagittarii 
B.iLC.6063 
B.A.C.  6072 
B.A.C.  6120 

e 

6 

4-44 
4-  2 
4-  7 
4-46 
4-24 

—20 
— «7 
—65 
-15 
—35 

23  16.7 
9  10.2 

12  50.8 

13  36.3 
16  &2J0 

—  8  36  22 
4-  0  64  35 
4-  4  26  40 
4-  6  10  24 
4-  6  18  25 

4-04344 
— 0JI457 
—0.1849 
-M>.5144 
44X1612 

3652 
3757 
3765 
3735 
3778 

-X>682 
-.0635 
— X)313 
— J0284 
-4)164 

-9.6716 
—9.6684 
-9.6722 
-9.6819 
—93783 

.9459 
3469  , 
3458  1 
3429 
3440 

11 
11 
11 
11 
12 

B.A.C.6127 
B.A.C.  6190 
B.A.C.  6191 
B.A.C.  6220 
^Sagiuarii 

6 

4-23 
4-33 
4-12 
4-21 

—48 

-36 
-26 
—45 
-^7 
—90 

17  23.0 
21     4.6 

21  4.8 

22  583 
8  14.6 

4-  6  48  11 
—11  38  66 
—11  38  42 

—  9  49  39 

—  0  55  28 

+ai612 

4-03478 

—0.0354 

t  +0.1330 

—1.1408 

.5777 

3787 

3808 

3808 

a5901 

—4)164 
—4)043 
—.0022 
+.0004 
+.0295 

—93782 
-93814 
— 9.f763 
-  93785 
—93590 

3440 
3431 
3446 
3440 
9  9494 

OCCULTATIONS,    1866, 
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BLEMENT8  FOB  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE   MOON  FOR   THE  YEAR  1856. 

i 

limiting 
Panllels. 

Wwh- 
Time  of 

6- 

At  WuhingtoQ  MMn  Tfane  of  OoiOaiwtkm. 

Date. 

Ster'f  Nam*. 

North- 
em. 

South- 
era. 

o 

H 

Y 

P' 

q' 

J^ 

eoe  D 

h.    m. 

h.  m.    s. 

Aug.  12 

r  Saf^ttarii 

H 

4-18 

—46 

16  88.6 

4-  7     a  38 

—0.0819 

0.5859 

4-.0544 

—9.6698 

9.9465 

12 

B.A.C.  66S8 

6 

4-61 

—  5 

83  82.5 

—10  83  58 

4-0.6952 

.5825 

4-.0762 

—9.6736 

.9454 

13 

B.A.C.  6666 

6 

4-20 

—46 

1  29.2 

—  8  88  80 

—0.0227 

.5863 

-H.0824 

—9.6611 

.9488 

IS 

lu  Sagittarii 

H 

H-43 

-84 

U  38.1 

4-  1  88  11 

4-0.3596 

.5836 

4-.1127 

—9.6522 

.9512 

13 

6Sagittaru 

5 

4-68 

4-55 

12     3.3 

4-  1  46  S3 

—1.2930 

.5784 

4%1158 

—9.6651 

.9477 

13 

A  Sagittarii 
B  A.C.  7077 

5 

-1-48 

—86 

12  52.2 

4-  8  33  80 

4-0.4034 

.5826 

4-.1187 

—9.6508 

.9515 

14 

6 

4-65 

4-19 

2  17.2 

—  8  33  36 

4-1.0605 

.5756 

4-.1557 

—9.6228 

.9557 

14 

B.A.C.  7197 

6 

4-84 

—51 

8  31.4 

—  8  34     8 

—0.1075 

.5789 

4-.1717 

—9.5964 

.9632 

14 

B.A.C.  7887 

6 

4-66 

4-39 

10  22.2 

—  0  47  89 

-1-1.2820 

.5715 

4-.1769 

—9.6147 

.9597 

14 

aA.C.  7335 

6 

4-26 

-51 

16  43.1 

4-  5  18  40 

—0.1110 

.5753 

4-.1917 

—9.5692 

.9679 

14 

87  Caprioor. 

6 

—  a 

—90 

17     7.5 

-H  5  48  13 

—0.6723 

.6765 

4-.1942 

-9.5569 

.9698 

14 

tp  Capricor. 

6 

4-89 

—48 

19  36.8 

4-  8     5  47 

—0.0682 

.5735 

4-.19d7 

-9.5591 

.9694 

14 

33  Capricor. 

6 

4-69 

4-  3 

23     6.8 

4-11  87  43 

4-0.8580 

.5675 

-f-.2081 

—9.5632 

.9688 

15 

37  Capricor. 

6 

4-70 

4-16 

3  33.0 

—  8  16     4 

-M.0610 

.5649 

4-.2166 

—9.5487 

.9710 

15 

•  Capricor. 

4* 

4^9 

—  9 

4  14.7 

—  7  36  33 

4-0.6500 

.5658 

4-.2188 

-9.5362 

.9727 

15 

«  Capricor. 

5 

4-66 

—14 

6  48.5 

—  5     7  64 

-4-0.5766 

.5653 

4-2229 

—9.5939 

J743 

15 

89  Aqaarii 

6 

4-78 

—10 

15  10.8 

4-  S  55  48 

4-0.6582 

.5600 

4-.2400 

-9.4817 

.9791 

15 

45  Aqaarii 

6 

—30 

—90 

22  18.4 

4-  9  47  51 

—1.2014 

.5613 

4-.25I6 

-9.3842 

^869 

16 

50  Aquarii 

6 

4-80 

—66 

0  39.0 

—11  56  34 

—0.3745 

.5585 

4-2547 

—9.3913 

.9864 

16 

56  Aqaarii 

6 

4-75 

4-39 

8  10.2 

—  9  30  46 

4-1.3268 

.5519 

4-.2590 

-9.4219 

.9843 

16 

70  Aqaarii 

6 

-1-14 

—77 

11  10.6 

—  1  47  86 

—0.5289 

.5526 

4-.2692 

-9.2925 

.9915 

16 

74  Aqaarii 

6 

4-78 

4-18 

13  21.8 

4-  0  19  18 

-M.1163 

.5484 

4-.27I5 

—9.3811 

.9898 

16 

A*  Aquarii 

6 

—39 

—90 

18  d4.a 

4-  5  20  41 

—1.3277 

.5507 

4-.2768 

—9.1679 

.9952 

16 

1^*  Aqaarii 

n 

H-80 

4-46 

23  20.4 

4-  9  56  53 

4-1UJ900 

.5464 

4-.2809 

—9.2339 

.9955 

16 

/  Aqoarii 

H-58 

—35 

23  48.9 

4-10  23  48 

4-0.1744 

.5460 

4-.2809 

-9.1699 

.9952 

17 

20  Piscium 

6 

—  I 

—90 

13  52.9 

—  0     0  84 

—0.8604 

.5417 

4-^894 

—8.7716 

.9992 

17 

89  PiKciam 

H 

4-86 

4-47 

20  13.7 

4-  6     7  37 

4-M106 

.5390 

-f-.2909 

—8.8238 

.9990 

18 

44  Piscium 

6 

4-86 

—64 

7     3.0 

—  7  24  55 

—0.3565 

.5381 

4-.29U 

-♦-8.3016 

.9999 

18 

JUPITBR 

H-90 

4-  3 

14     9.4 

—  0  38  49 

4-0.9282 

.5408 

-H.2908 

-4-8.5290 

.9998 

18 

B.A.C.  221 

6 

4-62 

—89 

17  32.8 

-1-  8  43  46 

4-0.3090 

.537^ 

4-.2882 

-t-8.8990 

.9986 

19 

a  Piedam 

4 

--33 

—83 

0  16.9 

4-  9  24  80 

—1.3107 

.5367 

4-.2846 

4-9.0931 

.9966 

19 

t;  Piscium 

6 

4-66 

—84 

5  12.5 

—10     0     0 

4-0.3825 

.5389 

4-.2811 

-f-9.0744 

.9969 

19 

7c  Pisciura 

5 

—89 

—79 

15  49.6 

4-  0  15  39 

—1.2566 

.5383 

4-2725 

4-9.2962 

.9913 

20 

87  Arietta 

6 

4-  3 

—68 

15  47.7 

—  0  35  59 

—0.7813 

.5456 

-H.2407 

4-9.4676 

.9804 

SO 

40  Arietis 

6 

4-69 

—as 

23  S9.1 

-H  6  49  81 

4-0.4052 

.5528 

4-.2269 

4-9.4826 

.9790 

SO 

;rArietU 

H 

4-90 

-4-48 

83  49.9 

4-  7     9  82 

-fl.2912 

.5542 

-f-.2269 

4-9.4626 

.9809 

SI 

^*  Arietis 

6 

4-90 

4-19 

8  38.3 

-f-  9  61  48 

4-1.0186 

.5547 

-f-.22l4 

-f-9.4841 

.9788 

81 

47  Arietis 

6 

—28 

—70 

3  33.7 

4-10  45  11 

—1.1384 

.5495 

-H.2195 

4-9.5359 

.9728 

SI 

^Arietis 

4i 

H-90 

4-88 

9  83.9 

—  7  37  11 

4-1.0292 

.5603 

-H.2075 

4-9.5167 

.9752 

SI 

C  Arietis 

4 

4-43 

—36 

10  46.9 

—  6  16  11 

—0.0362 

.5551 

-H.2055 

4-9.5446 

.9715 

SI 

B.A.C.  103S 

H 

4-90 

4-sa 

13  19.5 

—  a  60    9 

4-1.0093 

.5614 

4-.1991 

-4-9.5338 

.9730 

SI 

T»  Arietis 

5 

4-68 

—14 

13  88.0 

^  3  41  69 

4-0.3864 

.5591 

4-.1991 

4-9.5469 

.9712 

SI 

T*  Arietis 

6 

H-90 

4-16 

14     7.7 

—  3    3  39 

4-0.9255 

M\7 

4-.1968 

4-9.5388 

.9723 

SI 

65  ArieUs 

6 

4-90 

4-21 

14  50.1 

—  2  22  62 

-1-0.9977 

.5618 

•I-.1968 

4-9.5401 

.9722 

SI 

66  Arietis 

^ 

4-  4 

—68 

16  89.8 

—  0  48  13 

—0.7355 

.5563 

-K.1925 

-t-9.5794 

.9662 

SI 

•  Taari 

6 

4-18 

—58 

80    4.2 

4-  2  39  43 

—0.4970 

.5591 

4-.l8.35 

4-9.5871 

.9649 

SI 

9  Pleladora 

H 

—16 

—66 

83  19.5 

4-  5  46  50 

—1.0363 

.5580 

-f-.1766 

4-9.6065 

.9613 

SI 

b  Pleiadum 

4 

—  3 

—67 

83  81.5 

-H  5  49  47 

—0.8505 

.5587 

-4-.1766 

-4-9.6035 

.9618 

SI 

aTauri 

5 

—30 

—66 

83  89.3 

-<-  5  57  18 

—  1.1901 

.5573 

4-.1766 

4-9.6096 

.9607 

SI 

1  Pleiadom 

8 

4-  4 

-66 

83  35.6 

•4-  6    3  23 

—0.7303 

.5591 

4-.1766 

4-9.6021 

.9621 

SI 

a  Pleiadam 

^ 

—87 

—66 

83  38.6 

4-669 

—1.1604 

.5574 

4-.1765 

4-9.6095 

.9607 

SI 

3  Pleiadam 

9 

4-  a 

—67 

83  39.5 

4-676 

-0.7688 

.5591 

-f-.1765 

4-9.6030 

.9620 

SI 

4  Piaiadam 

8 

-15 

—66 

83  40.1 

4-  6     7  39 

—1.0254 

.5580   4-.1763I 

-1-9.6073 

.9611 

SI 

5  Pleiadom 

9 

—52 

—66 

83  40.4 

H-  6     7  57 

— 1.32^2,    .55671 -1-.1 763 1 

4-9.6123 

.9601 

SI 

6  Pleiadam 

9 

—11 

—66 

83  41.6 

4-6     9  10   —0.97301  0.5588! -<-.l  7631 

4-9.6066 

9.9613 

420 


OCCULTATIONS,    1856. 


'      ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1856. 

i 

Limiting 
Panllelt. 

WMh- 

Time  of 
6. 

Date. 

8«tt>iNuM. 

North- 
em. 

Soath- 
am. 

H 

Y 

P" 

q' 

^ 

eoe/> 

Aug.  21 

c  Pleiadnm 

5 

-1? 

o 
—66 

h.    m. 
23  44.9 

h.  m.    s. 

4-  6  12  20 

—1.0440 

0.5580 

4-.1760 

4-9.6079 

9.9610! 

21 

7  Pleiadam 

8 

+  6 

—67 

23  46.2 

4-  6  13  36 

—0.7045 

.5594 

4-.1760 

4-9.6022 

.9621  1 

21 

B.A.C.  1155 

7 

-+-57 

—20 

23  46.5 

4-  6  13  54 

4-02089 

.5631 

4-.1759 

4-9.5865 

^650 

21 

k  Pleiadum 

n 

—35 

.i-66 

23  46.7 

4-  6  14     5 

—1.2306 

.6572 

4-.1759 

4-9.6111 

.9604 

21 

/  Pleiadam 

7 

—30 

—66 

23  50.2 

4-  6  17  27 

—1.1932 

.5573 

4-.1758 

4-9.6106 

.9604 

21 

9  Pleiadum 

H 

—  2 

—67 

23  56.2 

4-  6  23  13 

—0.8306 

^590 

4-.1754 

4-9.6048 

i>616, 

22 

d  Pleiadum 

5 

-4-13 

-62 

23  58.1 

4-  6  25    0 

—0.5785 

.5600 

4-.1753 

4-9.6007 

^694 

22 

10  Pleiadam 

8 

—  5 

—66 

0     1.1 

4-  6  27  58 

—0.8841 

.5587 

4-.1750 

4-9.6060 

.9614 

22 

11  Pleiadam 

8J 

-h  5 

—67 

0     6.4 

4-  6  32     I 

—0.7140 

.5596 

4-.1746 

4-9.6034 

.9619 

22 

12  Pleiadum 

n 

—23 

—66 

0  14.2 

4-  6  40  29 

—1.1189 

.5581 

-4-.1742 

4-9.6105 

.96(^ 

22 

13  Pleiadnm 

H 

-h  3 

—66 

0  16.6 

4-  6  42  50 

—0.7456 

.5602 

4-.1742 

4-9.6019 

^622 

22 

14  Pleiadnm 

9 

4-26 

—48 

0  19.1 

4-  6  55  14 

—0.3337 

.5613 

4-.1742 

4-9.5975 

.96301 

22 

15  Pleiadnm 

^ 

4-  6 

—66 

0  21.6 

4-  6  47  38 

—0.6973 

.5598 

4-.1742 

4-9.6039 

.9618 

22 

16  Pleiadam 

-4-24 

—50 

0  22.0 

4-  6  48     6 

—03777 

.5610 

4-.1742 

4-9J^984 

.9628 

22 

17  Pleiadam 

8 

H.29 

—45 

0  22.6 

4-  6  48  37 

—0.2828 

.5616 

4-.1742 

4-9.5966 

J9632 

22 

18  Pleiadam 

8 

-4-  6 

—66 

0  22.7 

4-  6  48  43 

—0.7050 

.5596 

4-.1742 

4-9.6041 

3617; 

22 

p  Pleiadam 

n 

-4-  7 

—66 

0  23.4 

4-  6  49  20 

—0.6797 

.5598 

4-1742 

4-9.6036 

.9618 

22 

19  Pleiadum 

8 

-4-34 

—40 

0  23.8 

4-  6  49  47 

-0.1879 

.5618 

4-.1742 

4-9.5952 

.9634 

22 

20  Pleiadum 

8 

—27 

—66 

0  24.0 

4-  6  50     1 

—1.1617 

.5577 

4-.1742 

4-9.61 18 

.9602- 

22 

21  Pleiadum 

8i 

—35 

-66 

0  25.1 

4-  6  51     0 

—1.2286 

.5574 

4-.1742 

4-9.6129 

.9600 

22 

22  Pleiadnm 

8 

4-19 

—55 

0  25.1 

4-  6  51     1 

—0.4716 

.5607 

4-.1742 

4-9.6002 

.9625 

22 

23  Pleiadum 

8i 

4-32 

—42 

0  26.5 

4-  6  52  20 

—0.2235 

.5617 

4-.1742 

4-9.5960 

3633' 

22 

24  Pleiadam 

8 

—  3 

—66 

0  26.7 

4-  6  52  35 

—0.8470 

.5590 

4-.1742 

4-9.6067 

3612 

22 

1]  Tauri 

3 

4-  8 

—65 

0  26.8 

4-  6  52  39 

—0.6587 

.5598 

4-.1742 

4-9.6035 

3618 

22 

25  Pleiadam 

H 

4-37 

—38 

0  30.6 

4-  6  66  17 

—0.1419 

.5627 

4-.1742 

4-9.5948 

3635 

22 

26  Pleiadam 

9 

4-41 

—34 

0  33.1 

4-  6  58  45 

-0.0662 

.5626 

4-.1742 

4-93937 

3637 

22 

27  Pleiadam 

H 

—  2 

—66 

0  45J0 

4-  7  10  14 

—0.8270 

.5596 

4-.1740 

4-9.6071 

3612  1 

22 

28  Pleiadam 

7 

4-50 

—25 

0  48.9 

4*  7  13  56 

4-01021 

.5635 

4-.1740 

4-9.5915 

3641 

22 

29  Pleiadam 

8 

—  2 

—66 

0  51.9 

4-  7  16  50 

—0.8356 

.5596 

4-.1740 

4-9.6076 

3611 

22 

8  Pleiadum 

n 

4-28 

—46 

1     3.6 

4-  7  28     8 

—0.3042 

.5618 

4-.1735 

4-9.5992 

3627 

22 

/Pleiadum 

^ 

4-18 

—66 

1     8.8 

4-  7  33     8 

-04897 

.5610 

4-.1730 

4-9.6026 

3620 

22 

/«  Pleiadum 

4 

4-13 

—61 

1     9.3 

4-  7  33  37 

—0.5736 

.5607 

4-.1730 

4-9.6041 

3617 

22 

30  Pleiadum 

4 

4-27 

—47 

1   10.1 

-4-  7  34  20 

—0.3162 

.5618 

4-.1728 

4-9.5997 

3626 

22 

31  Pleiadum 

8 

—  2 

—66 

1  11.3 

4-  7  35  31 

—0.8339 

.5596 

4-.1727 

4-9.6086 

3609| 

22 

• 

32  Pleiadnm 

8 

—  1 

—66 

1  13.4 

4-  7  37  31 

—0.8128 

J^599 

4-.1725 

4-9.6083 

3610 

22 

33  Pleiadnm 

^ 

4-  8 

—66 

1   15.3 

4-  7  89  23 

—0.6713 

.5604 

4-.1719 

4-9.6060 

3614 

22 

34  Pleiadnm 

7j 

4-39 

—35 

1  23.4 

4-  7  47     7 

—0.1007 

.5629 

4-.1718 

4-9.5967 

3632 

22 

35  Pleiadum 

9 

4-  9 

-64 

1  23.7 

4-  7  47  26 

—0.6443 

.5605 

4-.1718 

4-9.6060 

3614 

22 

36  Pleiadnm 

9 

4-11 

—63 

1  27.4 

4-  7  51     0 

—0.6062 

.5608 

4-.1718 

4-9.6055 

3615 

22 

37  Pleiadum 

8 

4-  2 

—64 

I  27.9 

4-  7  51  31 

—0.7572 

.5601 

4-.1718 

4-9.6078 

3610 

22 

38  Pleiadnm 

8 

4-82 

—42 

1  29.2 

4-  7  62  46 

—0.2247 

.5625 

4-.1718 

4-9.5991 

.9627 

22 

39  Pleiadnm 

8 

—  4 

—66 

1  40.8 

4-  8     3  52 

—0.8545 

.5599 

4-.1718 

4-9.6103 

3606 

22 

40  Pleiadnm 

8 

4-29 

—45 

1  51.8 

4-  8  14  21 

—0.2783 

.5619 

4-.1718 

4-9.6011 

.9623 

22 

33  Tanri 

6 

4-90 

4-21 

4  27.1 

4-10  43  59 

4-0.9432 

.5683 

4-.1645 

-4-9.5875 

.9648 

22 

36  Tauri 

6* 

4-73 

—  6 

7  26.9 

—10  22  54 

4-0.4482 

.5677 

4-.157I 

4-9.6043 

.9617 

22 

/Tauri 

St 

4-40 

—31 

14  53.7 

—  3  12  56 

—0.0804 

.5678 

4-.1364 

4-9.6306 

3563 

23 

B.A.C.  1648 

4-32 

—31 

14  27.3 

—  4  33  86 

—0.2207 

.5733  4-.0720 

4-9.6690 

.9467; 

23 

|J  Tauri 

2 

0 

—62 

16  33.7 

—  2  32     5 

—0.7713 

.57071  4-.0661 

4-9.6784 

3440 

23 

B.A.C.  1746 

H 

4-71 

4-  1 

20  27.4 

4-  1  12  25 

4-0.4185 

.5770'  4-.0543 

4-9.6654 

.9477 

23 

B.A.C.  1772 

6 

-^1 

—61 

21  46.0 

4-  2  28    6 

—1.1482 

.6690 

4-.0514 

4-9.6873 

3413 

24 

136  Taari 

5 

4-90 

4-20 

3  26.5 

4-  7  55  22 

4-0.7166 

.6786 

4-X)3S6 

4-9.6655 

3477 

24 

B.A.C.  1882 

H 

4-  5 

—58 

4  42.1 

4-983 

—0.6860 

.5712 

4-X)306 

4-9.6849 

3420 

24 

X  AurigfB 

4 

—36 

—61 

12  16.0 

—  7  35  34 

—1.1790 

.5675 

4-0072 

4-9.6930 

3395 

24 

B.A.C.  2097 

1 

4-52 

—  9 

18  21.5 

-  1  44     5 

4-0.1200 

.5731 

—.0108 

4-9.6759 

3447 

24 

49  Aurigo 

4-621  —  2 

20  20.2 

4-0    9  5914-0.2763 

0.5733 

—.0166 

4-9.6735 

93454 
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BLEBiBNTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE   MOON  FOR 

THE  YEAR   1856. 

H 

Umiting 
ParaUdS. 

Wash- 
Time  of 

<5. 

▲t  WaahlngtOQ  Mean  Tfane  of  Coqjiuietion 

Data. 

Ster's  Name. 

North- 
em. 

South- 
em. 

0 
—61 

H 

r 

P' 

q' 

■inS> 

coe  D 

Alig.24 

53  AarigiB 

0 
—  I 

h.    m. 
21  36.2 

h.  m.    s. 
4-  1  23  10 

-0.7773 

0.5677 

—  0196 

+9.6870 

99414 

24 

54  AnrigflB 

6 

+•43 

—18 

22     6.1 

4-  1   51  50 

—0.0285 

.5709 

—.0224 

+9.6770 

.9444 

25 

28  Genii  nor. 

6 

—  5 

—61 

0  12.4 

4-  3  53  21 

—0.8461 

.5662 

—.0282 

+9.6870 

.9414 

25 

47  Geniinor. 

6 

-^90 

4-23 

11  14.8 

—  9  29  15 

4-0.8164 

.5696 

—.0593 

+9.6584 

.9496 

25 

53  Gcminor. 

6 

•4-21 

—43 

18     7.2 

—  7  41     0 

—0.4199 

.5630 

—.0648 

+9.6736 

.9454 

25 

59  Geminor. 

«* 

4-21 

—43 

16  43.9 

—  4  12  21 

—0.4228 

.5618 

—.0729 

+9.6703 

.9463 

25 

1  Geminor. 

4 

-+-  8 

—58 

17  14.3 

—  8  43     4 

—0.6398 

.5598 

—.0774 

+9.6728 

.9456 

25 

6*  Geminor. 

51 

—27 

-62 

18  44.2 

—  2  16  28 

—1.1099 

.5572 

—.0789 

+9.6774 

.9442 

25 

b*  Geminor. 

5* 

—  9 

—62 

18  56.6 

—  2     4  32 

—0.9109 

.5573 

—.0809 

+9.6746 

.9451 

25 

BJLC.  2472 

6 

—12 

—62 

19  18.2 

—  1  43  49 

—0.9421 

.5576 

—.0809 

+9.6746 

.9451 

25 

V  Geminor. 

5 

4-42 

—25 

21  33.7 

4-  0  26  44 

—0.0647 

.5605 

—.0863 

+9.6602 

.9490 

26 

c  Geminor. 

6 

4-90 

4-17 

1     5.2 

4-  3  50  30 

4-0.7771 

.5617 

—.0966 

+9.6438 

.9532 

26 

if  Geminor. 

5 

4-  4 

—63 

5     5.9 

4-  7  42  85 

—0.7099 

.5525 

—.1066 

+9.6590 

.9494 

26 

CO*  Cancri 

6 

4-68 

—  6 

8  21.7 

4-10  51  21 

4-0.3792 

.5555 

—.1142 

+9.6385 

.9545 

26 

ai«  Cancri 

6i 

4-90 

4-  9 

8  43.2 

4-11  12     7 

4-0.6627 

.5569 

—.1143 

+9.6337 

.9555 

26 

xfA  Cancri 

H 

4-10 

—60 

12  25.4 

—  9  13  37 

—0.6200 

.5485 

—.1235 

+9.6460 

.9527 

26 

V^  Cancri 

4 

4-29 

—41 

12  32.3 

—  9     6  53 

-0.2868 

.5500 

—.1235 

+9.6410 

.9.538 

26 

X  Cancri 

6 

4-90 

4-10 

17     2.5 

—  4  46     8 

-1-0.7129 

.5546 

—.1350 

+9.6173 

.9591 

26 

»'  Cancri 

7 

4-31 

—39 

19  46.6 

—  2     7  43 

—0.2334 

.5456 

—.1394 

+9.6259 

.9573 

26 

»•  Cancri 

6* 

4-48 

—25 

20  39.8 

—  1   16  21 

-f-0.0554 

.5460 

—.1417 

+9.6197 

.9586 

26 

B.A.C.  2840 

f 

4-35 

—40 

21     8.2 

—  0  48  59 

—0.2288 

.5436 

—.1437 

+9.6230 

.9579 

26 

\^  Cancri 

6 

4-41 

—32 

21  58.6 

—  0     0  16 

—0.0731 

.5435 

—.1459 

+9.6188 

.9588 

26 

32  Cancri 

7 

4-34 

—37 

22  39.1 

-f-  0  38  48 

—0.1806 

.5436 

—.1460 

+9.6189 

.9588 

27 

1  Cancri 

5 

—  3 

—68 

15  34.4 

—  6  59  42 

—0.8467 

.5287 

—.1794 

+9.5851 

.9652 

27 

79  Cancri 

6 

—  5 

—68 

16     2.7 

—  6  32  17 

—0.8806 

.5272 

—.1810 

+9.5843 

.9654 

27 

B.A.C.  3138 

6 

4-23 

—54 

17  37.5 

—  5     0  34 

—0.4051 

.5288 

—.1829 

+9.5712 

9.9676 

31 

13  Virginia 

6 

4-48 

—42 

21     4.6 

—  4  23     2 

4-0X)629 

.4825 

—.2650 

+6.3190 

0.0000 

31 

17  Virginis 
B.A.C.  4255 

9 

4-32 

—59 

21  47.6 

—  3  41     5 

—0.2581 

.4825 

—.2650 

+7.3632 

00000 

Sept.    1 

4-87 

4-12 

8  36.4 

4-  6  50  37 

4-1.0409 

.4828 

—.2605 

—8.7956 

9.9992 

2 

A  Vfipginia 

6 

4-25 

—64 

15  26X) 

—11     8  43 

—0.3359 

.4879 

—.2477 

—9.2140 

.9941 

2 

86  Virginia 

6 

4-65 

—22 

22  37.8 

—  4     8  87 

+0.4334 

.4892 

—.2429 

—9.3072 

.9909 

3 

B.A.C.  4679 

% 

4-76 

4-  2 

8  45.5 

4-  5  42  18 

+0.8716 

.4920 

—.2346 

—9.3720 

.9864 

4 

f*  LibrfB 

—37 

—90 

20    2.2 

—  8     2  34 

—1.2162 

.5192 

—.1914 

—9.5179 

.9750 

4 

B  A.C.  5023 

6 

H-68 

4-39 

22    2.7 

—  6     5  46 

+1.2835 

.5129 

—.1883 

—9.5711 

.9676 

5 

42Libne 

5i 

4-67 

4-  I 

9  39.6 

4-  5     9  22 

.4-0.8226 

.5217 

—.1730 

-9.5981 

.9629 

5 

B.A  C.  5253 

6 

-1-66 

—  1 

16     6.7 

4-11  23  57 

+0.7716 

.5282 

—.1571 

—9.6110 

.9604 

5 

B.A.C.  5254 

6 

-4-29 

—46 

16     8.6 

-4-11  26  46 

—0.0211 

.5304 

—.1571 

—9.6016 

.9622 

5 

3  Scorpii 

6 

4-66 

4-52 

16  27.0 

4-11  43  39 

+  1.3173 

.5250 

—.1571 

—9.6230 

.9579 

5 

B.A.C.  5286 

St 

4-61 

—12 

18  18.1 

—10  28  58 

+0.5991 

.5294 

—.1536 

—9.6164 

.9593 

6 

0  Scorpii 

4-27 

—44 

4  41.4 

—  0  26  26 

+0.0076 

.5412 

—.1334 

—9.6299 

.9564 

6 

a  Scorpii 

u 

4-51 

—18 

8  22.5 

4-8     7     7 

4-0.4740 

.5405 

—.1241 

—9.6436 

.9532 

6 

22  Scorpii 

5 

—28 

—90 

8  46.3 

-f.  3  30    7 

—0.9993 

.5464 

—.1241 

—9.6227 

.9580 

7 

B.A.C.  5800 

^ 

—18 

-90 

3  57.3 

—  1  59  32 

—0.7515 

.5610 

—.0759 

—9.6542 

.9506 

7 

A  Ophinchi 

5 

—55 

—90 

4  28.8 

—  1  29  12 

—1.2419 

.5629 

—.0759 

-9.6478 

.9522 

7 

38  Ophiachi 

6i 

—53 

—90 

5  25.4 

—  0  34  35 

—1.2266 

.5635 

—.0733 

—9.6490 

.9519 

7 

43  Ophiachi 

6 

4-33 

—^1 

7  47.8 

4-  1  42  32 

4-0.2488 

.5576 

—.0681 

—9.6716 

.9459 

7 

3  Sagittarii 

5 

—10 

—82 

17  55.5 

4-11  27  44 

—0.5314 

.5688 

—.0381 

—9.6684 

.9469 

7 

B.A.C.  6063 

3 

—  2 

—68 

21  41.5 

—  8  54  45 

—0.3732 

.5691 

—.0296 

—9.6722 

.9458 

7 

B.A.C.  6072 

4-35 

—25 

22  28.1 

—  8     9  56 

+0.3434 

.5662 

—.0268 

—9.6819 

.9429 

8 

y'  Sagittarii 

4 

4-61 

4-35 

1     3.4 

—  5  40  30 

+  1.1811 

.5632 

—.0182 

—9.6935 

.9393 

8 

B  A.C.  6120 

^ 

4-15 

—45 

1  48.6 

—  4  57     5 

—0.0112 

.5692 

—.0182 

—9.6782 

.9440 

8 

B.A.C.  6127 

6 

4-14 

—46 

2  20.3 

—  4  26  34 

—0.0209 

.5699 

—.0153 

—9.6782 

.9440 

8 

B.A.C.  6190 

H 

4-34 

—24 

6     7.3 

—  0  48     2 

+0.3569 

.5707 

—.0036 

—9.6814 

.9431 

8 

B.A.C.  6191 

6 

4-  4 

—57 

6     7.6 

—  0  47  56 

—0.2065 

.5727 

—.0036 

—9.6763 

.9446 

8 

B.A.C.  6220 

& 

4-12 

-47 

7  59.9 

4-102 

—0.0351 

0.5725 

—.0023 

—9.6787 

9.9439 

422 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARR  BY  THE  MOON,  FOR  THE  YEAR  1856. 

1 

Limiting 
Panllels. 

WMh- 

Time  of 
6^ 

Date. 

Star's  Num. 

North- 
em. 

Soath- 
em. 

H 

r 

P' 

q' 

i^ 

c^l 

Sept.   9 

r  Sapttarii 

H 

o 
4-10 

o 
—55 

h.    m. 
2     3.9 

h.  m.    8. 

^  6  38     I 

—0.1713 

0.5781 

+i)562 

—9.6698 

9.9464' 

9 

B.A.C.  6628 

4-52 

—13 

9     3.5 

4-155 

-H).561l 

.5749 

+.0773 

—9.6736 

.9454  : 

9 

B.A.C.  6666 

4-13 

—54 

11   13.0 

4-  8    9  81 

—0.1604 

.5786 

+.0832 

—9.661 1 

^488| 

9 

Of  Saf^itcarii 

H 

-♦•28 

—41 

21  85.0 

—10  62  49 

4-0.0670 

.6748 

+.1127 

—9.6528 

.9511  I 

9 

6Sagittarii 

-K3 

4-82 

22     1.1 

—10  27  41 

4-1.1814 

.5712 

+.1157 

—9.6651 

.9477  i 

9 

A  Sagittarii 
B.A^.  7077 

-h89 

—29 

22  50.6 

—  9  40     7 

4-0.2888 

.5760 

+.115S 

—9.6508 

.9515  1 

10 

-f.65 

4-12 

12  30.7 

4-  8  28     2 

-H).9636 

.5738 

+.1549 

—9.6328 

.9558  ; 

10 

B.A.C.  7197 

4-20 

—56 

18  50.6 

4-  9  83  21 

—0.2032 

.6737 

+.1707 

—9.5964 

^€32 

10 

B.A.C.  7237 

+66 

4-31 

20  43.2 

4-U  21  88 

4-1.1965 

.5669 

+.1758 

—9.6147 

.9597 

11 

B.A.C.  7335 

4-22 

—56 

3     8.9 

—  6  27  22 

—0.1928 

.5699 

+.1932 

—9.5692 

.9679 

11 

27  Capricor. 

—  7 

—90 

3  83.7 

—  6     3  81 

—0.7560 

.6728 

+.1932 

— 9J5569 

.9698 

11 

tp  Capricor. 

4-25 

—53 

6    4.6 

—  8  88  16 

—0.1455 

MBS 

+.2003 

—93591 

.9695 

11 

33  Capricor. 

4-69 

—  1 

9  86.7 

—  0  14  12 

40.7893 

.5642 

+.2071 

—9.5632 

.9688 

11 

37  Capricor. 

4-70 

4-12 

14     5.2 

4-  4     4  16 

4-0  9993 

.5612 

+.2180 

—9.5487 

3710 

11 

•  Capricor. 

U 

4-66 

—13 

15     1.6 

4*  4  68  86 

4-0.5889 

.5623 

+.2202 

—9.5362 

.9727 

11 

»  Capricor. 

4-63 

—17 

17  22.1 

4-  7  13  53 

4-0.5199 

.6621 

+.2244 

—9.5239 

.9743 

12 

29  Aqaarii 

4-70 

—12 

1  46.7 

—  8  40    7 

4-0.6178 

.6587 

+.2399 

—9.4817 

.9791 

12 

45  Aqaarii 

—33 

—90 

8  54.7 

—  1  47  36 

—1.2300 

.5604 

+.2539 

—9.3843 

.9869, 

12 

50  Aquarii 

4-19 

—68 

11  15.3 

4-  0  27  56 

-0.3995 

.5576 

+.2569 

—9.3918 

.9864  t 

12 

56  Aqaarii 

4-75 

4-85 

13  46.3 

4-  2  63  26 

4-1.3020 

.5525 

+.2598 

—9.4219 

.9843 

12 

70  Aqaarii 

4-14 

—77 

21  44.6 

4-10  84  42 

—0.6340 

.5540 

+.2709 

—9.2924 

.9915 

12 

74  Aquarii 

4-78 

4-17 

23  54.9 

—11   19  32 

4-1.1089 

.5494 

+.2746 

—9.3310 

.9898 

13 

h}  Aqaarii 

—36 

—90 

5     4.8 

—  6  20  86 

—1.3116 

.5522 

+.2800 

—9.1680 

.9952  1 

13 

/  A(|uarii 
20  PiBcium 

H 

4-53 

—35 

10  15.5 

—  1  20  45 

4-0.1910 

.5484 

+.2847 

—9.1699 

.9952 

14 

6 

4-  2 

—90 

0     7.7 

—11  67  27 

—03091 

.5464 

+.2936 

—8.7717 

.9992 

14 

44  Pigcium 

6 

4-Sl 

—69 

16  56.2 

4-  4  16  23 

—0.2690 

.5447 

+.2968 

+8.2975 

9.9999 

14 

JUPITBR 

4-90 

—  8 

19  21.1 

4-  6  86  12 

-H).8110 

.5603 

+.2984 

+8.1293 

00000 

IS 

B.A.C.  221 

6 

4-16 

—79 

3     9.8 

—  9  51  10 

—0.5746 

.5447 

+.3004 

+8.8979 

9.9986  : 

15 

•  Pisciam 

4 

—23 

—83 

9  42.1 

—  3  82  29 

—1.1940 

3437 

+.2908 

+9.0932 

.9966 

15 

C  Piscium 

6 

4-73 

—19 

14  29.8 

4-  I     4  49 

-♦-0.4799 

.5468 

+.2867 

+9.0744 

.9969 

16 

n  Pisciom 

5 

—18 

-79 

0  46.6 

4-11     0  84 

—1.1205 

.5603 

+.2783 

+9.2962 

.9918  ' 

16 

27  Arietis 

6 

4-11 

—71 

23  56  6 

4-  9  20  53 

—0.6310 

.5565 

+.2442 

+9.4676 

.9804  , 

17 

40  Arietis 

6 

4-78 

—10 

7  22.5 

—  7  29  32 

-H).5248 

.5631 

+.2314 

+9.4826 

.9790 

17 

a*  Arietis 

6 

4-90 

4-30 

10  25.4 

—  4  83  25 

4-1.1598 

.5664 

+.2254 

+9.4841 

.9788 

17 

47  ArietU 

6 

—10 

—70 

U   18.9 

—  8  41  51 

-0.9763 

.5598 

+.2234 

+9.5360 

.9728 

17 

S  Arietia 

J! 

4-90 

4-32 

16  57.6 

4-  1  44  13 

4-1.1612 

.5703 

+.2106 

+93167 

.9752  ! 

17 

t  Arietis 

4-51 

—28 

18  17.9 

4-  8     1  28 

4-0.1115 

.5665 

+.2084 

+9.5445 

.9715 

17 

T»  Arietis 

5 

4-79 

—  6 

20  58.8 

4-  5  81  28 

4-0Ji289 

.5696 

+.2015 

+9.5469 

.9713 

17 

T*  Arietis 

6 

4-90 

4-25 

21  32.2 

4-  6     8  30 

4-1.0602 

.5711 

+.2016 

+9.5387 

.9723 

17 

65  Arietis 

6 

4-90 

4-31 

22  13.2 

4-  6  47  55 

4-1.1314 

.5725 

+.1993 

+93401 

.9722: 

17 

66  Arietis 

H 

4-14 

—63 

23  49.8 

4-  8  20  24 

—0.5750 

.5657 

+.1969 

+93794 

.9662 

18 

9  Tauri 

6 

4-26 

—49 

8  17.4 

4-11  40  34 

—0.3394 

.5682  4-.1872 

+9.5871 

.9649 

18 

g  Pleiadam 

H 

—  4 

—66 

6  26.1 

—  9  17  58 

—0.8726 

.5673 

+.1799 

+9.6065 

.9613 

18 

6  Pleiadum 

5 

4-  7 

—66 

6  28.6 

—  9  15  29 

—0.6873 

.5679 

+.1799 

+9.6035 

.9618  ' 

18 

tTaari 

5 

—15 

—66 

6  86.2 

—  9     8  13 

—1.0221 

.5666 

+.1799 

+9.6096 

.9607 

18 

1  Pleiadam 

8 

4-14 

—61 

6  42.6 

—  9    2     8 

—0.5694 

.6688!  4-.1787 

+9.6021 

.9621 

18 

2  Pleiadam 

H 

—13 

—66 

6  45.0 

—  8  59  41 

—0.9933 

Ji666  4-.1786   4-9.6096 

.9607 

18 

3  Pleiadum 

9 

4-11 

—61 

6  46.0 

—  8  58  44 

—0.6071 

.5683  +.1786 

+9  6030 

.9620 

18 

4  Pleiadam 

8 

—  4 

-66 

6  46.6 

—  8  58  12 

—0.8606 

.5671   +.1786 

+9.6073 

.9611 

18 

5  Pleiadam 

9 

—26 

—65 

6  47.2 

—  8  57  40 

—1.1529 

.5658  +.1786 

+9.6123 

.9601 

18 

6  Pleiadam 

9 

0 

—66 

6  48.1 

—  8  56  43 

-0.8081 

.5674  +.1785!  +9.6066 

.9613 

18 

c  Pleiadam 

5 

—  5 

—66 

6  51.8 

—  8  53  39 

—0.8786 

.5670   +.17841+9  6079 

.9610 

18 

7  Pleiadam 

8 

4-15 

—60 

6  52.6 

—  8  52  26 

—0.6437 

.5692  +.1784 

+9.6022 

.9621 

18 

B.A.C.  1155 

7 

4-66 

—13 

6  62.8 

—  8  52  16 

H-0.8563 

.5731    +.1784 

+93865 

.9650, 

18 

k  Pleiadum 

Ji 

—18 

—66 

6  53.1 

—  8  51  59 

-1.0624 

0.5670.  +.1784 

+9.6111 

9.9604  i 

OCCITLTATIONS,  ,1866. 


423 


ELEMENTS  FOB  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON  FOR 

THE  TEAR  1856. 

1 

LImttliig 

Panllels. 

Waah- 
Ingon 

Time  of 
6- 

▲t  WMUngton  MMn  Tfane  of  CoQJonotioii. 

Dftte. 

Sterol  Name. 

North- 
ern. 

c 

South- 
ern. 

H 

Y 

I^ 

q' 

■^ 

006  D 

o 

h.    m. 

h.  m.    f. 

Sept.  18 

/  Pleiadum 

7 

—15 

—65 

6  56.5 

—  8  48  41 

—1.0254 

05671 

+.1783 

+9.6106 

9  9604 

18 

9  Pleiadum 

8J 

-+-  8 

—66 

7     2.3 

—  8  43     7 

—0.6683 

.5687 

+.1780 

+9.6048 

.9616 

18 

f/  Pleiadum 

5 

-4-22 

—53 

7     4.1 

—  8  41  24 

—0.4194 

.5698 

+.1780 

+9.6007 

.9624 

18 

10  Pleiadum 

8 

H-  5 

—66 

7     6.7 

—  8  38  50 

—0.7216 

.5685 

+.1778 

+9.6060 

.9614 

.18 

11  Pleiadum 

H 

4-14 

—60 

7  11.8 

—  8  83  56 

—0.5642 

.5691 

+.1776 

+9.6034 

.9619 

18 

12  Pleiadum 

3 

—10 

—66 

7  19.4 

—  8  26  40 

—0.9630 

.5687 

+.1774 

+9.6105 

.9605 

18 

13  Pleiadum 

+22 

—52 

7  22.0 

—  8  24     9 

—0.4161 

.6696 

+.1774 

+9.6016 

.9622 

18 

U  Pleiadum 

9 

+35 

-n39 

7  24.4 

—  8  21  49 

—0.1779 

.5707 

+.1773 

+9.5975 

.9630 

18 

15  Pleiadum 

SJ 

-hl5 

—69 

7  26.8 

—  8  19  30 

—0.6380 

.5691 

+.1772 

+9.6a39 

.9618 

18 

16  Pleiadum 

+32 

—42 

7  27.8 

—  8  19    3 

—0.2214 

.6704 

+.1772 

+9.5985 

.9628 

18 

17  Pleiadum 

8 

+38 

-37 

7  27.9 

—  8  18  31 

—0.1275 

.6708 

+.1772 

+9.5969 

.9631 

18 

18  Pleiadum 

8 

+15 

—59 

7  27.9 

—  8  18  26 

—0.5442 

.5690 

+.1772 

+9.604 1 

.9617 

18 

p  Pleiadum 

7J 

+16 

—58 

7  28.7 

—  8  17  44 

—0.6189 

Ji691 

+.1772 

+9.6037 

.9618 

18 

19  Pleiadum 

8 

+43 

—32 

7  29.0 

—  8  17  23 

—0.0342 

.6712 

+.1772 

+9.5952 

.9634 

18 

20  Pleiadum 

8 

—13 

—66 

7  29.3 

—  8  17  11 

—0.9933 

.6670 

+.1772 

+9.6118 

.9602 

18 

21  Pleiadum 

H 

—18 

—66 

7  30.2 

—  8  16  14 

—1.0697 

iS668 

+.1771 

+9.6129 

.9600 

18 

22  Pleiadum 

8 

+28 

—47 

7  30.3 

—  8  16  12 

—0.3138 

.6700 

+.1771 

+9.6002 

.9625 

18 

23  Pleiadum 

H 

+41 

—34 

7  31.6 

—  8  14  57 

—0.0692 

.6711 

+.1771 

+9.5960 

.9633 

18 

24  Pleiadum 

8 

+  7 

—66 

7  32.0 

—  8  14  31 

—0.6834 

.5683 

+.1771 

+9.6067 

.9612 

18 

ij  Tauri 

3 

+17 

—57 

7  31.9 

—  8  14  37 

—0.4985 

.6691 

+.1771 

+9.6035 

.9618 

18 

2.5  Pleiadum 

8i 

+45 

—30 

7  35.6 

—  8  11     5 

+0X)115 

.6713 

+.1770 

+9.5948 

.9635 

18 

26  Pleiadum 

9 

+50 

—26 

7  38.1 

—  8     8  42 

+0.0857 

.6716 

+.1769 

+9.5937 

.9637 

18 

27  Pleiadum 

^ 

+  8 

—65 

7  49.6 

—  7  67  36 

—0.6637 

.5682 

+.1760 

+9.6071 

.9612 

18 

28  Pleiadum 

7 

+60 

—18 

7  53.3 

—  7  64     1 

+0.2528 

.5727 

+.1758 

+9.5915 

.9641 

18 

29  Pleiadum 

8 

+  8 

-65 

7  56.3 

—  7  51  13 

—0.6692 

.6688 

+.1757 

+9.6076 

.9611 

18 

8  Pleiadum 

7J 

+37 

—38 

8     7.6 

—  7  40  16 

—0.1460 

.5712 

+.1751 

+9.5992 

.9627 

18 

/Pleiadum 

4 

+25 

—47 

8  12.7 

—  7  35  25 

—0.3317 

.5704 

+.1749 

+9.6026 

.9620 

18 

A  Pleiadum 

5 

+22 

—52 

8  13.2 

—  7  34  58 

—0.4158 

.5700 

+.1749 

+9.6042 

.9617 

18 

30  Pleiadum 

H 

+36 

-38 

8  13.9 

—  7  36  16 

—0.1605 

.6712 

+.1748 

+9.5998 

.9626 

18 

31  Pleiadum 

8 

+  8 

—65 

8  15.1 

—  7  33     8 

—0.6707 

.6690 

+.1748 

+9.6086 

.9609 

18 

32  Pleiadum 

8 

+  9 

—65 

8  17.1 

—  7  31  12 

—0.6600 

.5699 

+.1747 

+9.6084 

.9610 

18 

33  Pleiadum 

7} 

+  17 

—57 

8  18.9 

—  7  29  24 

-0.5101 

J5694 

+.1746 

+9.6061 

.9613 

18 

34  Pleiadum 

+48 

—28 

8  26.7 

—  7  21  64 

-f0.0518 

.6721 

+.1742 

+9.5967 

.9632 

18 

35  Pleiadum 

9 

+  18 

-56 

8  26.7 

—  7  21  54 

—0.4844 

^698 

+.1742 

+9.6060 

.9614 

18 

36  Pleiadum 

9 

+20 

-54 

8  30.6 

-  7  18    8 

—0.4463 

.5700 

+.1740 

+9.6055 

.9615 

18 

37  Pleiadum 

8 

+13 

—61 

8  31.2 

—  7  17  39 

—0.5788 

.5694 

+.1740 

+9.6078 

.9610 

18 

38  Pleiadum 

8 

+41 

—34 

8  32.4 

—  7  16  26 

—0.0703 

.5716 

+.1740 

+9.5991 

.9627 

18 

39  Pleiadum 

8 

+  7 

—66 

8  43.5 

—  7     5  46 

—0.6907 

.5691 

+.1735 

+9.6103 

.9606 

18 

40  Pleiadum 

n 

+38 

—^6 

8  54.2 

—  6  56  32 

—0.1834 

.5716 

+.1722 

+9.6012 

.9623 

18 

33  Tauri 

6 

+90 

+31 

11  25.0 

—  4  26  32 

+1.0814 

JJ773 

+.1672 

+9.5875 

.9648 

18 

36  Tauri 

H 

+86 

+  2 

14  19.5 

—  1  42  44 

+0.5937 

.5766 

+.1698 

+9.6044 

.9617 

18 

/Tauri 

5 

+49 

-23 

21  33.8 

+  6  14  43 

+0.0758 

.5764 

+.1401 

+9.6306 

.9563 

19 

B  A.C.  1648 

6 

+41 

-24 

80  34.2 

+  3  20  47 

—0.0608 

.6792 

+.0727 

+9.6689 

.9467 

19 

j*  Tauri 

2 

+10 

—55 

22  38.2 

+  5  19  52 

—0.6149 

.6762 

+.0667 

+9.6784 

.9440 

19 

B.A.C.  1709 

«i 

—29 

—61 

23  67.1 

+  6  35  38 

—1.1374 

.5732 

+.0605 

+9.6865 

.9415 

20 

B.A.C.  1746 

6^ 

+85 

+10 

a  87.5 

+  907 

+0.5624 

.5821 

+.0544 

+9.6654 

.9477 

80 

B.  AC.  1772 

6 

—16 

-61 

3  44.7 

+10  14  15 

—0.9904 

.6736 

+.0514 

+9.6874 

.9413 

20 

136  Tauri 

5 

+90 

+28 

9  19.6 

—  8  24     6 

+0.8549 

.6826 

+.0301 

+9.6656 

.9477 

20 

B.A.C.  1882 

^ 

+16 

—45 

10  34.1 

—  7  12  38 

—0.4997 

.5750 

+.0300 

+9.6844 

.9422 

20 

X  Auriga 

4 

—19 

—61 

18     1.7 

—  0    8  27 

—1.0271 

.5704 

+.0067 

+9.6930 

.9395 

21 

B.A.C.  2097 

H 

+61 

—  2 

0    3.4 

+  6  46  10 

+0.2600 

.6763 

—.0123 

+9.6759 

.9447 

21 

49  Auriga 

4 

+72 

+  5 

8     0.4 

+  7  37  37 

+0.4148 

.6753 

— X)182 

+9.6736 

.9464 

21 

23  Auriga 

4 

+  8 

—54 

3  15.8 

+  8  60    4 

—0.6324 

.5696 

—.0211 

+9.6869 

.9414 

21 

54  AuricrsB 

6 

+51 

—10 

8  45.3 

+  9  18  27 

+0.1108 

.6736 

—.0212 

+9.6770 

.9444 

2l|28Gemrnor. 

6 

+  4 

—60 

5  60.5 

+11   18  60 

—0.7063 

0.5685 

—.0270 

+9.6871 

9.9414 

424 
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ELEMENTS  FOR  FACIUTATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BT  THE  MOON,  FOR  THE  TEAR   1856. 

i 

Lfanltbig 
PanlMs. 

WMh- 

'Sir 

Time  of 

6. 

DAte. 

Star's  Num. 

North, 
•m. 

Soath. 
em. 

0 
-1-32 

H 

Y 

P' 

q' 

i^ 

i?x>j 

Sept  21 

47  G«ininor. 

6 

0 
-h90 

h.    m. 
16  48.3 

h.  m.    s. 
—  2     8  20 

-4-0.9464 

0.6715 

—.0585 

-1-9.6584 

9.9496, 

21 

53  Gem  i nor. 

6 

-1-28 

-^5 

18  40.2 

—  0  20  87 

—0.2870 

.6639 

—.0640 

-1-9.6737 

^453 

21 

59  Geminor. 

H 

-h28 

—36 

22  16.1 

-»-  3     7  10 

—0.2922 

.5612 

—.0748 

-h9.6704 

S463 

21 

1  Geminor. 

4 

-1-17 

—49 

22  45.9 

-1-  3  35  52 

—0.5086 

.5553 

—.0750 

-4-9.6867 

^415 

22 

6>  Geminor. 

H 

—14 

—62 

0  16.1 

-h  5     2  41 

—0.9779 

.6563 

—.0802 

-1-9.6774 

.9443 

22 

6*  Geminor. 

H 

-4-  1 

—62 

0  27.9 

-1-  5  14     3 

—0.7802 

.6577 

—.0802 

-h9.6746 

^451 

22 

B.A.C.  2472 

6 

—  3 

—62 

0  49.9 

-h  5  35  15 

—0.8110 

.6580 

—.0802 

-4-9.6746 

^451 

22 

V  Geminor. 

5 

H-48 

—  19 

3     5.1 

-h  7  45  31 

-4-0.0621 

.5595 

—.0881 

-4-9.6602 

.9490 

22 

c  Geminor. 

6 

-4-90 

-4-25 

6  36.2 

H-ll     8  55 

-1-0  9003 

.6618 

—.0957 

-1-9.6438 

.9532 

22 

ff  Geminor. 

5 

-1-12 

—56 

10  36.9 

—  8  69     6 

—0.6868 

.6521 

—.1059 

-1-9.6590 

^94 

22 

cdi  Cancri 

6 

-1-78 

0 

IS  52.7 

—  5  50  18 

-H).4990 

.6535 

—.1155 

-1-9.6385 

^545 

22 

«•  Cancri 

6r 

H-90 

-1-16 

14  14.3 

—  5  29  29 

-M).7801 

.6549 

—.1156 

-4-9.6337 

.9555 

22 

\p^  Cancri 

6r 

-4-17 

—53 

17  56.7 

—  1  64  56 

—0.5023 

.5463 

—.1249 

-1-9.6460 

.9527 

22 

!//•  Cancri 

4 

-1-35 

—35 

18    3.7 

—  1  48  10 

—0.1696 

.6478 

— wl250 

-1-9.6409 

.9539 
S59I   1 

22 

I  Cancri 

6 

-1-90 

-4-17 

22  3S.8 

-h  2  31  33 

-4-0.8292 

.6490 

-.1341 

-h9.6173 

23 

i;»  Cancri 

7 

-1-38 

—34 

1  19.1 

4-  5  12    7 

-0.1224 

.5430 

—.1407 

-h9.6259 

.9573 

23 

V*  Cancri 

H 

-1-55 

—19 

2  10.7 

-+-  6     1  54 

-4-0.1700 

.6432 

—.1429 

-1-9.6197 

.9586 

23 

B.A.C.  2850 

7 

-1-38 

--34 

2  39.1 

-1-  6  29  21 

—0.1144 

.6425 

—.1429 

-h9.6230 

.9579 

23 

V*  Cancri 

6 

-4-47 

—26 

3  31.5 

-1-  7  20    0 

-M)0360 

.5422 

—.1451 

+9.6187 

.9588 

23 

32  Cancri 

7 

-Ml 

—32 

4  12.1 

4-  7  69  IS 

—0.0721 

.6407 

-.1471 

-1-9.6188 

.9588 

23 

S  Cancri 

5 

-h  3 

—66 

21  12.8 

-f.  0  26    4 

-0.7530 

.5249 

—.1799 

+9.5851 

3652 

23 

79  Cancri 

6 

-h  1 

-68 

21  4lJi 

-1-  0  53  51 

—0.7879 

J5253 

—.1799 

+93843 

.9654 

23 

B.A.C.  3138 

6 

-+-58 

—21 

23  16.6 

-1-  2  25  56 

-4-0.2300 

.6270 

—.1834 

+9.5616 

3690 

25 

17  Leonis 

3i 

—11 

—73 

2  15.6 

-4-  4  35  15 

—1.0002 

.6048 

—.2221 

+9.4772 

.9795 

25 

37LeonU 

6 

-1-90 

-4-30 

7  11.7 

-h  9  22  45 

-4-1.2028 

.6068 

—.2278 

+9.3969 

3861 

25 

42  Leonis 

6 

-h  2 

—65 

9  54.1 

—11  59  36 

—0.7968 

.6005 

—.2310 

+9.4328 

3835 

25 

B.A.C.  3579 

6 

—  9 

-75 

13  37.4 

—  8  22  40 

—09763 

.4988 

—.2338 

+9.4I5I 

.9848 

25 

1  Leonis 

6 

—23 

—75 

15  26.2 

—  6  37     1 

—1.1795 

.4973 

—.2358 

+9.4094 

3852 

26 

/  Leonis 

5 

-1-77 

—15 

0  42.8 

-f.  2  24     0 

-4-0.5236 

.4961 

—.2435 

+9.2923 

3915 

30 

B.A.C.  4679 

«* 

-1-78 

—  2 

15     0.3 

—10  15  21 

-4-0.8143 

.4943 

—.2352 

—9.3922 

3864 

Oct    2 

*'  Libra 

^i 

—47 

—90 

2  19.3 

-f-  0    2    0 

—1.2963 

.5190 

—.1923 

—9.5180 

3750; 

2 

B  A.C.  5023 

6 

-1-68 

-4-30 

4  20.1 

4-  1  59  12 

-1-1.2137 

^127 

—.1891 

—9  57 II 

3676 

42  Libra 

H 

-1-66 

—  5 

16     0.7 

—10  42     2 

-1-0.7456 

^223 

—.1874 

—9.5981 

3629' 

B.A.C.  5197 

6 

-f-66 

-+-48 

18  39.3 

—  8     8  31 

-hl.3125 

.5211 

—.1653 

—9.6138 

3598 

B.A  C.  5253 

6 

-1-67 

—16 

22  30.5 

—  4  24  45 

-1-0.5146 

i»272 

—.1579 

—9.6110 

3605 

B.A  C.  5254 

6 

-f-25 

—34 

22  32.4 

—  4  22  56 

—0.1020 

.5293 

—.1579 

—9.6016 

3622 

3  Scorpii 

6 

-1-65 

-h37 

28  51.0 

—  4     4  62 

-HI. 2465 

.5243 

—.1570 

—9.6230 

3579 

B.A.C.  5286 

6 

-1-66 

-4-  6 

0  42.9 

—  2  16  14 

-H0.8900 

.5270 

—.1541 

—9.6164 

3593 

n  Scorpii 

3 

-1-23 

—49 

11   12.3 

-H  7  52     6 

—0.0738 

^301 

—.1301 

—9.6299 

.9564 

0  Scorpii 

H 

-4-47 

—23 

14  56.1 

-4-11  28  16 

-1-0.3977 

.5276 

—.1239 

—9.6436 

3532 

22  Scorpii 

5 

—35 

—90 

15  20.1 

-f-ll  51  31 

—1.0932 

.5470 

—.1232 

—9.6227 

.9580 

B.A.C.  5800 

H 

—23 

-90 

10  48.6 

-4-  6  39  23 

—0.8395 

.6556 

—.0774 

-9.6542 

3506! 

43  Ophiuchi 

6 

4-29 

—35 

14  43.3 

-4-10  25  42 

-4-0.1713 

.6531 

—.0672 

—9.6716 

3459  1 

3  Safrittarii 

5 

—14 

—90 

1     3.7 

—  3  36  26 

—0.6078 

i»554 

—.0375 

—9.6684 

.9469 

B.A.C.  6063 

6J 

—  7 

—75 

5     3.1 

-1-  0  14  29 

—0.4548 

.6559 

—.0261 

—9.6722 

3458  1 

B.A  C.  6072 

«J 

-1-30 

—30 

6  50.7 

-4-  1     0  25 

+0.2616 

.5532 

—.0266 

—9.6819 

.9429 

y*  Sagittarii 
B.A.C.  «1 20 

5 

-1-61 

-h27 

8  21.5 

-h  3  25  17 

-1-1.1036 

.5489 

—.01841-9.6935 

3393' 

H 

-4-11 

—50 

9     7.8 

-h  4     9  49 

—0.0881 

Ji63l 

—.01661—9.6783 

3440! 

B.A.C.  6127 

5 

-hlO 

—51 

9  40.3 

-h  4  41     6 

—0.0981 

.5634 

—.0158 

—9.6783 

.9440 

B.A.C.  6190 

H 

-»-20 

—38 

13  33.0 

-1-  8  25  10 

-M).1069 

5634 

—.0046 

—9.6814 

3431 

B.A.C.  6191 

H 

—  1 

—62 

13  33.3 

-h  8  25  25 

—0.2857 

.6653 

—.0046 

—9.6762 

3446 

B.A.C.  6220 

H 

-4-  8 

—51 

15  28.5 

-1-10  16  18 

—0.1110 

.5653 

-4-.0010 

—9.6786 

.9439; 

T  Saffittarii 

H 

-h  7 

—60 

10    3.0 

-4-  4     8  49 

—0.2447 

.5690 

-H.0556 

—9.6698 

.9464 

B.A.C.  6628 

6 

-4-49 

—17 

17  15.4 

-hU     4  51 

-4-0.4999 

.5656 

-4-.0757 

—9.6736 

3454  • 

B.A.C.  6666 

6 

-hlO 

—59 

19  29.0 

—10  46  38 

—0.2320 

0.5692  -hX)815 

—9.6611 

93488 
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BLEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE   MOON  FOR   THE  YEAR  1856. 

.  Site. 

Ster'ilrame. 

H 

Limiting 
P«nUelfl. 

Waah- 

TInieof 
6- 

At  Waahington  Mean  Thne  of  Goi^imotion. 

North- 
ern. 

o 
H-33 

SoaCh- 
em. 

o 
—35 

H 

Y 

P' 

0.5668 

q' 

rin5> 

ooa  D 

Oct     7 

D>  Sapttarii 

h.    m. 
6  11.1 

h.  m.    a. 

—  0  28  51 

+0.1769 

+.1123 

—9.6522 

9.9511 

7 

b  Sagittani 

5 

-h63 

4-28 

6  38.1 

—  0     2  50 

-H1.1361 

.5622 

+.1123 

—9.6651 

.9477 

7 

A  Sagittani 
B.AC.  7077 

5 

4-34 

—32 

7  29.3 

H-  0  46  22 

4-0.2242 

.5661 

+.1150 

—9.6508 

.9515 

7 

6 

4-65 

H-  9 

21  36^ 

—  9  38  20 

+0.9194 

.5598 

+.1464 

—9.6328 

.9557 

8 

B.A.C.  7197 

6 

-4-17 

—60 

4     9.0 

—  3  20  14 

—0.2628 

.5647 

+.1704 

—9.5964 

.9632 

8 

B.A.C.  7237 

6 

4-66 

-4-27 

6     5.3 

—  1  28  17 

-hl.1628 

.5582 

+.1753 

—9.6147 

.9597 

8 

B.A.C.  7335 

6 

4-19 

—59 

12  43.5 

-H  4  55  20 

-0.2479 

.6603 

+.1888 

—9.5692 

.9679 

8 

27  Capricor. 

6 

—11 

—90 

13     9.1 

+  5  20    0 

—0.8183 

.6621 

+.1911 

—9.5569 

.9698 

8 

f>  Capricor. 

6 

4-23 

—56 

15  44.9 

4-  7  50     5 

—0.1983 

.5591 

+.1956 

—9.5591 

.9694 

9 

33  Capricor. 

6 

4-67 

—  4 

19  23.7 

-Ml  20  52 

+0.7509 

^568 

+.2045 

—9.5632 

.9688 

9 

37  Capricor. 

6 

-1-70 

4-  9 

0    0.5 

—  8  12  19 

+0.9654 

.5523 

+.2150 

-9.5488 

.9710 

9 

t  Capricor. 

4J 

4-64 

—16 

0  58.5 

—  7  16  20 

+0.5496 

.5527 

+.2168 

—9.5363 

.0727 

9 

X  Capricor. 

5 

4-61 

—19 

3  23.3 

—  4  56  50 

+0.4801 

.5512 

+.2205 

—9.5239 

.9743 

9 

B.A.C.  7550 

6  . 

4-70 

-4-39 

3  37.5 

—  4  43     7 

+1.29.-^7 

.5483 

+.2205 

—9.5396 

.9722 

9 

29  Aqaaru 

6 

4-68 

—14 

12    2.3 

4-  3  23  37 

+0.5812 

J»495 

+.2381 

-9.4817 

.9791 

10 

45  Aquarii 

6 

—37 

-90 

19  21.7 

4-10  27  34 

—1.2782 

.5523 

+.2500 

—9.3843 

.9869 

10 

50  Aquarii 

6 

-4-17 

—71 

21  45.6 

—11  13  38 

—0.4386 

.5494 

+.2531 

—9.3913 

.9864 

10 

56  Aqaarii 

6 

H-75 

4-33 

0  20.3 

—  8  44  20 

+1.2803 

.6442 

+.2574 

—9.4219 

.9843 

10 

70  Aquarii 

6 

-4-12 

—80 

8  29.1 

—  0  52  31 

—0.5671 

.5469 

+.2687 

—9.2925 

.9915 

10 

74  Aquarii 

6 

4-78 

-1-15 

10  41.4 

4-  1  15  10 

+1X)867 

M15 

+.2708 

—9.3311 

.9898 

10 

A*  Aqaarii 

6 

-^ 

—90 

15  57.7 

-4-  6  20  31 

—1.3434 

.5461 

+.2777 

—9.1680 

.9952 

11 

i^>  Aqaarii 

^^ 

4-80 

4-43 

20  45.3 

4-10  58  23 

+1.3823 

.5419 

+.2818 

—9.2339 

.9935 

11 

/  A<|uarii 
20  Piscium 

4 

H-52 

—36 

21   13.6 

4-11  25  35 

+0.1718 

.5434 

+.2828 

-9.1700 

.9952 

11 

6 

4-  3 

—90 

11    16.4 

4-  0  59  36 

—0.8187 

.5190 

+.2886 

—8.7718 

.9992 

11 

29  Pisciam 

5i 

4-86 

-h56 

17  31.5 

-H  7     1  46 

+1.4441 

.5427 

+.2951 

—8.8240 

9.9990 

12 

JUPITBR 

-h7l 

—22 

0  40.7 

—10    3  43 

4-0.4467 

.5508 

+.2996 

—8.0492 

0.0000 

19 

44  Pisciam 

6 

-H30 

—60 

4     7.9 

—  6  43  38 

—0.2830 

.5445 

+.2968 

+8.3019 

9.9999 

IS 

B.A.C.  221 

6 

4-15 

—79 

14  19.6 

4-  3     6  58 

—0.5824 

.5465 

+.2949 

+8.8991 

.9986 

12 

ff  Pisciam 

4 

—21 

—83 

20  49.5 

+  9  23  14 

—1.1849 

.5475 

+.2926 

+9.0932 

.9966 

IS 

C  Piscium 

6 

4-73 

—19 

1  33.4 

—10    2  49 

+0.4856 

.5513 

+.2896 

+9.0746 

.9969 

18 

TT  Piscium 

5 

—16 

—79 

11  42.2 

—  0  15  40 

—1.1008 

.5522 

+.2808 

+9.2963 

.9913 

U 

27  ArietU 

6 

4-13 

—70 

10  22.7 

—  2  23  52 

—0.6061 

.5517 

+.2489 

+9.4677 

.9804 

14 

40  Arietis 

6 

-h79 

—  9 

17  36.7 

+  4  32  46 

+0.5380 

.5591 

+.2357 

+9.4826 

.9790 

14 

(>*  Arietis 

6 

4-90 

4-30 

20  34.4 

-h  7  23  41 

+1.1652 

JS756 

+.2296 

+9.4841 

.9788 

14 

47  Arietif 

6 

—  8 

—70 

21  26.4 

4-  8  13  43 

—0.9432 

.5688 

+.2275 

+9.5360 

.9727 

15 

a  Arietis 

Jt 

4-90 

4-33 

2  54.9 

—10  30  24 

+1.1655 

.5800 

+.2141 

+9JJ167 

.9752 

15 

V  Arietis 

-4-52 

—27 

4  12.7 

—  9  15  39 

4-0.1311 

.5765 

+.2118 

+9.5446 

.9715 

15 

t'  Arietis 

5 

4-80 

—  6 

6  43.7 

—  6  50  32 

4-0.5428 

.5792 

+.2073 

+9..M70 

.9712 

15 

t' Arietis 

6 

4-90 

-h26 

7  20.9 

—  6  14  44 

+1.0678 

.5818 

+.2049 

+9.5388 

.6723 

15 

65  Arietis 

6 

4-90 

-1-31 

8     0.6 

—  5  36  36 

+1.1374 

.5829 

+.2024 

+9.5401 

.9722 

15 

9Taari 

6 

4-28 

—48 

12  55.0 

—  0  53  47 

-0.3122 

.5796 

+.1900 

+9.5871 

.9649 

15 

g  Pleiadum 

H 

—  2 

—66 

15  58.1 

-1-2    2    3 

—0.8352 

.5781 

+.1832 

+9.6066 

.9613 

15 

b  Pleiadum 

4 

4-  9 

—65 

16    0.0 

4-  2    3  54 

—0.6548 

.5789 

+.1832 

+9.6035 

.9619 

15 

«Tauri 

5 

—12 

—66 

16     7.3 

4-  2  10  54 

—0.9854 

.5776 

+.1828 

+9.6096 

.9607 

15 

c  Pleiadum 

5 

—  3 

—66 

16  21.9 

4-  2  24  67 

—0.8435 

.5782 

+.1821 

+9.6079 

.9610 

15 

d  Pleiadum 

5 

4-23 

—51 

16  34.3 

4-  2  36  47 

—0.3908 

.5807 

+.1816 

+9.6007 

.9624 

15 

ijTauri 

3 

4-19 

—55 

17     1.2 

4-  3     2  39 

—0.4685 

.5800 

+.1802 

+9.6035 

.9618 

15 

28  Pleiadum 

7 

4-61 

—17 

17  21.9 

-f.  3  22  31 

+0.2700 

.5834 

+.1794 

+9.5915 

.9641 

15 

/Pleiadum 

^i 

4-28 

—46 

17  40.6 

4-  3  40  29 

—0.3041 

.5809 

+.1785 

+9.6027 

.9620 

15 

A  Pleiadum 

5| 

4-24 

—50 

17  41.1 

4-  3  40  56 

—0.3858 

^805 

+.1784 

+9.6042 

.9617 

15 

40  Pleiadum 

H 

4-40 

—35 

18  20.8 

4-  4  19     3 

-0.0^94 

.5821 

+.1767 

+9.6012 

.9623 

15 

33Tauri 

B 

4-90 

4^1 

20  46.5 

4-  6  38  57 

+1.0879 

.5883 

+.1714 

+9.5876 

9648 

15 

36  Tauri 

H 

4-87 

4-  2 

23  35.0 

4-  9  20  43 

+0.6073 

.5875 

+.1630 

+9.6044 

.9617 

16 

/Tauri 

& 

4-50 

—  8 

6  34.5 

—  7  56  40 

+0.0968 

.5878 

+.1429 

+9.6306 

.9563 

17 

B.A.C.  1648 

6 

4-42 

—22 

4  47.4 

—10  38  15 

—0.0378 

0.5899 

+.0747 

+9.6689 

9.9467 

54 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1866. 

2 

Lfaniting 
Panllels. 

Wash- 

's?r 

Time  of 
^. 

h.    m. 
6  47.3 

At  Washington  Mean  Time  oC  OopjonetioB. 

1 
1 

Sate. 

Star's  Name. 

1 

North, 
em. 

Soath- 
ern. 

o 
—53 

H 

Y 

P' 

q' 

^ 

^i> 

Oct.  17 

I^Tauri 
B.A.C.  1746 

o 
H-11 

h.  m.    B. 

—  8  44  18 

—0.5830 

0.5831 

4-.0683 

4-9.6784 

9.^440  1 

17 

6^ 

+86    4-10 

10  29.1 

—  5  10  38 

4-0.5748 

.5910 

4-.0552 

4-9.6654 

.9477  , 

17 

B.A.C.  1772 

6^ 

—13!  —61 

11  43.7 

—  3  59     3 

—0.95.3 

.6830 

4-i)521 

4-96873 

.9413 

17 

136Tauri   . 

5 

-h90   -4-29 

17     7.4 

4-  1   11  24 

4-0  8648 

.6926 

4-.0329 

4-9.6655 

^477; 

17 

B.A.C.  1882 

H 

-1-18 

—43 

18  19.8 

4-  2  20  55 

—0.4715 

i»765 

4-X)2a7 

4-9.6444 

.9422 

18 

X  AorigsB 

4 

—16 

—61 

1  33.7 

4-  9  17  12 

—0.9924 

.5802 

4-.0073 

4-9.6930 

.9395, 

18 

B.A.C.  2097 

6 

H-62 

—  1 

7  24.9 

—  9     5  44 

4-0.2751 

.6841 

—.0116 

4-9.6759 

.9447 

18 

49  Auriga 

5 

-h73 

4-  6 

9  18.5 

—  7  16  40 

4-0.4271 

.6838 

—.0178 

4-9.6735 

iM54! 

18 

53  Auriga 

6 

-hlO 

—52 

10  35.7 

—  6     2  24 

-0.6073 

.6789 

—.0209 

4-9.6869 

.9414 

18 

54  AurigiB 

6 

-»-52 

—10 

11     4.4 

—  6  34  60 

4-0.1270 

i»818 

—.0239 

4-9.6770 

.9444  j 

18 

28  Geininor. 

6 

-h  5 

—58 

13     2.3 

—  3  41  49 

—0.6787 

.6757 

—.0300 

4-9  6871 

.9413 

18 

47  Geminor. 

6 

4-90 

4-32 

23  43.2 

4-  6  34     5 

4-0  9513 

.6782 

—.0596 

4-9.6584 

.9496; 

19 

53  Geminor. 

6 

4-30 

—34 

1  32.5 

4-  8  19     8 

—0.2666 

.6704 

—.0652 

4-9.67S6 

.9454 

19 

59  Geminor. 

H 

—12 

—62 

5     3.3 

4-11  41  55 

—0.7971 

.6671 

—0764 

4-9.6703 

.9463  1 

19 

*  Geminor. 

4 

-1-17 

-48 

5  82.3 

—11  50  10 

-0.4860 

.6665 

—.0764 

4-9.6728 

3456 

19 

6>  Geminor. 

H 

—12 

—62 

7     0.5 

—10  25  22 

—0.9501 

.5621 

—.0818 

4-9.6774 

.9442 

19 

6*  Geminor. 

4 

-h  I 

—62 

7  13.0 

—10  13  19 

—0.7553 

.6634 

—.0818 

4-9.6746 

.9451    r 

19 

B  A.C.  2472 

6 

—  1 

—62 

7  33.5 

—  9  53  32 

—0.7852 

.6635 

—.0819 

4-9.6746 

.9451  1 

19 

V  Geminor. 

5 

4-49 

—18 

9  45.8 

—  7  46  12 

4-0.0776 

.6661 

—.0874 

4-9.6602 

.9490 

19 

c  Geminor. 

6 

4-90 

4-24 

13  12.7 

—  4  26     5 

4-0.9038 

.6666 

—.1050 

4-9.6438 

.9632 

19 

ip  Geminor. 

5 

4-13 

—55 

17     8.7 

—  0  39  47 

—0.5656 

.6562 

—.1081 

4-9.6590 

.9494 

19 

oi»  Cancri 

6 

4-79 

4-  1 

20  20.9 

4-  2  25  27 

4-0.5083 

.6589 

—.1155 

4-9.6385 

3545 : 

19 

CD*  Cancri 

'4 

4-90 

4-16 

20  42.1 

4-  2  45  51    4-0.7879 

.5601 

—.1155 

4-9.6337 

.9555 

20 

1//*  Cancri 

4-18 

—52 

0  20.8 

4-  6  16  38 

—0.4838 

.6507 

—.1251 

4-9.6460 

3527  ; 

20 

V*  Cancri 

4 

4-36 

—34 

0  27.6 

4-  6  23  16 

—0.1542 

.6522 

—.1251 

4-9.6409 

3539  1 

20 

X  Cancri 

6 

4-90 

4-16 

4  54.3 

4-10  40  27 

4-0.8314 

.5516 

—.1367 

+9.6172 

.9591 

20 

u*  Cancri 

7 

4-38 

—33 

7  36.4 

-10  43     5 

—0.1085 

.6463 

—.1410 

4-9.6259 

.9573 

20 

V*  Cancri 

H 

4-55 

—19 

8  28.6 

—  9  52  44 

4-0.1780 

.6468 

—.1438 

4-9.6197 

.9586 

20 

B  A.C.  2840 

7 

4-39 

—33 

8  57.1 

—  9  25  15 

—0.1051 

.6440 

—.1453 

4-96230 

.9579  1 

20 

i/*  Cancri 

6 

4-47 

—25 

9  47.0 

—  3  37     2 

-H).0484 

.6455 

—.1454 

4-9.6187 

.9588  1 

20 

32  Cancri 

7 

4-41 

—31 

10  27.1 

—  7  58  21 

—0  0591 

.5440 

—.1475 

4-9.6188 

.9588  1 

21 

£  Cancri 

5 

4-  5 

-67 

3  12.1 

4-  8  12  51 

—0.7251 

.6263 

—.1804 

4-9.5851 

3652  I 

21 

79  Cancri 

6 

4-  2 

—68 

3  45.1 

4-  8  44  56 

—0.7741 

.5266 

—.1804 

4-9.5843 

.9654 

21 

B.A.C.  3138 

6 

4-28 

—48 

5  19.8 

4-10  16  32 

-0.3007 

.5230 

—.1827 

4-9.5711 

3676  j 

22 

i^Leonis 

H 

—  9 

—73 

8  11.8 

—11  41     7 

—0.9913 

.4900 

—.2220 

4-94771 

3775 

22 

37  Leonis 

6 

4-90 

4-29 

13     7.7 

—  6  53  52 

4-1.1918 

.5052 

—.2274 

4-9.3968 

.9860  1 

22 

42  Leonis 

6 

4-  3 

—68 

15  50.0 

—  4  16  13 

—0.7900 

.5003 

—.2296 

4-9.4323 

3835 

22 

B.A.C.  3579 

6 

—  8 

—75 

19  33.4 

—  0  39  15 

-0.9700 

.4973 

—.2334 

4-94151 

3848  1 

23 

/  Leonis 

5 

4-76 

—15 

6  39.8 

4-10     8  25 

4-0.5141 

.4943 

—.2429 

4-9.2923 

3915, 

23 

B.A.C.  3837 

H 

4-36 

—52 

20  25.8 

—  0  28  16 

—0.1716 

.4874 

—.2528 

4-9.1867 

3948 

24 

a  Leonis 

4 

4-9o|  4-14 

0  27.3 

4-  3  26  45 

4-1.0549 

.4869 

—.2540 

4-9.0744 

3969 

24 

(i  Virginis 

H 

4-90 1  4-55 

17  14.4 

—  4  12  53 

4-1.4378 

.4827 

—.2601 

4-8.6519 

9.9996 

25 

13  Virginis 
rj  Virgmis 
B.A.C.  5253 

6 

4-47 

—42 

9  25.7 

4-11  38    8 

4-0.0540 

4809 

—  2619 

4-6.2876 

0.0000 

25 

H 

4-31 

—59 

10     8.5 

—11  45  16 

—0.2664 

4809 

—.2620 

4-7.3604 

0.0000 

30 

6 

—59 

4-14 

4  16.7 

4-  3     8  53 

•4-0.5621 

.6289 

—.1577 

—8.6410 

93604, 

30 

B.A.C.  5254 

6 

—48 

4-26 

4  18.6 

4-  3  10  43 

—0.0641 

.5317 

—.1577 

—9.6016 

.9622 

30 

3  Scorpii 

6 

4-65 

4-43 

4  37.1 

4-  3  28  38 

4-1.2850 

.6265 

—.1577 

—9.6030 

3579  1 

30 

B.A.C.  5286 

6 

4-59 

—13 

6  28.5 

4-  5  16  25 

4-0.5614 

.5305;— .1507 

—9.6164 

.9593  1 

30 

a  Scorpii 

3 

4-25 

—46 

16  5.5.7 

—  8  37     9 

—0.0301 

.5405 

—.1310 

—9.6299 

.9564 

30 

a  Scorpii 

1 

4-50 

—19 

20  38.9 

—  5     1  82 

-1-0.4417 

5396 

—.1243 

—9.6436 

3532 

30 

22  Scorpii 

5 

—32 

—90 

21     2.9 

—  4  38  19 

—1.0450 

.5470 

—.1221 

—9.6227 

.9580 

31 

B.A  C.  5800 

H 

—20 

—90 

16  31.2 

—  9  50  86 

—0.7893 

.5565 

—.0765 

—9.6542 

3506 

31 

43  Ophiuchi 

6 

4-32 

—32 

20  26  5 

—  6    3  41 

4-0.2259 

.6539 

—.0661 

—9.6716 

.9459 

Not.    1 

3  Sagittarii 
B.A.C.  6063 

5 

—11 

—85 

6  49.7 

4-  3  56  57 

—0.5610 

.5617 

— i)396 

—9.6684 

.9469 

1 

H 

—  4 

—71 

10  42.2 

4-  7  40  58 

—0.3991 

0.5622  —.02881  — 9.6722 1 

93458 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STABS  BY  THE  MOON,  FOB  THE  YEAR  1856. 

1 

LimitlDg 
PaxmUeU. 

WMh- 

ington 

Date. 

Ster'sName. 

TlnMor 

North- 

Sooth- 
em. 

o 
—26 

H 

Y 

P' 

q' 

£*^ 

oot  D 

Not.    1 

B.A.C.  6072 

«i 

o 
4-34 

h.    m. 
11  30.4 

h.  m.    s. 

+  8  27  26 

4-0.3305 

0.5587 

—.0260 

—9.6819 

9.9429 

1 

Y^  Sagittarit 
B.A.C.  6120 

4 

-h61 

-1-36 

14  10.6 

-hU     1  46 

4-1.1863 

.5555 

—.0178 

—9.6935 

.9393 

1 

^ 

-hl4 

—46 

14  57.2 

-hU  46  41 

—0.0279 

.5619 

—.0150 

—9.6782 

.9440 

1 

B.A.C.  6127 

5 

-hl4 

-^7 

15  80.0 

— U  41  45 

—0.0374 

.5618 

—.0150 

—9.6782 

.9440 

1 

B.A.C.  6190 

6i 

-1-23 

—35 

19  24.9 

—  7  55  33 

4-0.1704 

.5617 

—.0039 

—9.6814 

.9431 

1 

B.A.C.  6191 

H 

-h  3 

—58. 

19  25.1 

—  7  55  19 

—0.2243 

.5636 

—.0039 

—9.6763 

.9446 

1 

B.A.C.  6220 

6 

-f-12 

—47 

21  21.5 

—  6     3  15 

—00478 

.5631 

4-.0017 

—9.6786 

.9439 

8 

T  Sa^ttarii 

3l 

-hio 

—55 

16  11.4 

—11  55  19 

—0.1778 

.5649 

H-.0551 

—9.6698 

.9464 

2 

B.A.C.  6628 

6 

4-52 

—13 

23  19.3 

—  5     3  19 

-M).5615 

.5607 

-H.0745 

—9.6736 

.9454 

3 

6 

4-14 

—54 

1  52.3 

—  2  35  50 

—0.1507 

.5636 

-I-.0828 

—9.6611 

.9488 

S 

Di  Sagittaru 

H 

-h37 

—30 

12  44.5 

4-  7  52     8 

4-0.2536 

.5548 

-I-.I096 

—9.6522 

.9512 

3 

b  Sagittarit 

5 

4-63 

4-38 

13  12.2 

4-  8  18  45   4-1.2229 

.5546 

-H.1123 

—9.6651 

.9477. 

3 

A  SagitUrit 
B.A.C.  7077 

5 

4-40 

—28 

14     4.6 

-h  9     9  16  4-0.3018 

.5589 

4-1150 

—9.6908 

.9515 

4 

6 

4-65 

4-15 

4  34.7 

—  0  52  23   4-1.0097 

.5532 

4-.  1503 

—9.6328 

.9557 

A 

B.A.C.  7197 

6 

4-20 

-55 

11  19.3 

4-  5  37  38   —0.1869 

.5542 

-HI  669 

—9.5965 

.9632 

4 

B.A.C.  7335 

6 

4-23 

—55 

20  10.4 

—  9  50     5 

—0.1721 

.5504 

4-.1869 

—9.5692 

.9679 

4 

27  Capricor. 

6 

—  7 

—90 

20  36.9 

—  9  24  33 

—0.7516 

.5527 

4-.1869 

—9.5570 

.9698 

4 

(f  Capricor. 

6 

4-27 

—51 

23  18.0 

—  6  49     8 

—0.1212 

.5490 

4-.  1933 

—9.5591 

.9694 

5 

33  Capricor. 

6 

4-69 

4-  2 

3     4.3 

—  3  10  46 

-H0.8433 

.5442 

-H.2016 

—9.5633 

.9688 

5 

37  Capricor. 

6 

4-70 

-hl6 

7  50.9 

4-  I  25  50 

4-1.0622 

.5422 

-H.2093 

—9.5488 

.9710 

5 

•  Capricor. 

4i 

4-68 

—10 

8  51.0 

4-  2  23  53 

-4-0  6397 

.5435 

4-.2113 

—9.5363 

.9727 

5 

«  Capricor. 

5 

4-66 

—14 

11  10.9 

-4-  4  38  38 

4-0.5694 

.5424 

-h.21 70 1—9.5239 

.9743 

5 

29  Aqoarii 

6 

4-72 

—  9 

20  19.1 

—10  31  43 

4-0.6702 

.5391 

-I-.2328 

—9.4817 

.9791 

6 

45  Aquarii 

6 

—31 

—90 

3  55.0 

—  3  11   15 

—1.2232 

.5414 

-h.2456 

—9.3842 

.9869 

6 

50  Aquarii 

6 

-h21 

—66 

6  24.5 

—  0  46  50 

—0.3687 

.5384 

4-.2482 

—9.3913 

.9864 

6 

B.A.C.  7835 

^i 

4-23 

—64 

8  58.5 

4-  1  41  56 

-0.3441 

.5379 

4-.2527 

—9.3728 

.9876 

6 

56  Aqaarii 

6 

4-75 

4-47 

9     4.9 

+  1  48  U 

4-1.3801 

.5338 

4-.2527 

—9.4219 

.9843 

6 

'0  Aquarii 

6 

4-16 

—75 

17  32.2 

-4-  9  48  31 

—0.5029 

.5364 

4-.2629 

—9.2125 

.9915 

6 

74  Aquarii 

6 

H-78 

-h22 

19  50.2 

—11  48     5 

4-1.1814 

.5327 

-I-.2651 

—9  3311 

.9898 

7 

A»  Aquarii 

6 

—35 

—90 

1  17.5 

—  6  31  42 

—1.2963 

.5360 

> 

-H.2716 

—9.1679 

.9952 

7 

A«  Aquarii 

—27 

—90 

1  22.1 

—  6  27  23 

—1.2148 

.5360 

-I-.2716 

—9.1710 

.9952 

7 

h*  Aquarii 

—  8 

—90 

1  37.8 

—  6  12     5 

-0.9594 

.5357 

4-.2716 

—9.1801 

.9950 

7 

h*  Aquarii 

71 

—13 

—90 

2  14.9 

—  5  36     9 

—1.0363 

.5354 

4-.2727 

—9.1679 

.9953 

7 

/  Aquarii 
20Pi8cium 

4 

4-56 

—32 

6  44.7 

—  1    15  17 

4-0.2417 

^333 

-I-.2765 

—9.1700 

.9952 

7 

4-  4 

—72 

21  15.6 

—11   13  11 

—0.7756 

.5343 

•f-.2869 

—8.7720 

.9992 

7 

24  Piscinra 

61 

4-70 

—22 

23  35.0 

—  8  58  20 

4-0.4501 

.5338 

-I-.2878 

—8.8381 

.9990 

8 

B.A.C.  8365 

6;  • 

4-16 

—58 

5  13.9 

—  3  30  42 

—0.5539 

.5352 

-H.2902 

—8.3554 

.9999 

8 

JUPITBR 

4-53 

—37 

6  50.1 

—  1  57  43 

4-0.1562 

.5354 

-I-.2902 

—8.4308 

.9998 

8 

B  A.C.  57 

H 

—  9 

-89 

11     7.3 

4-  2  10  54 

—1.0125 

.5362 

4-.2916 

H-8.1884 

.9999 

8 

44  Piscinm 

-1-33 

—58 

14  38.5 

4-  5  35    3 

—0.2370 

.5368 

4-.2917 

4-8.2983 

.9999 

9 

B.A.C.  221 

4-17   —77 

1     5.3 

—  8  19  10 

—0.5478 

.5401 

-I-.2907 

-H8.8980 

.9986 

9 

ff  Piscium 

—20   —83 

7  43.5 

—  1  54  36 

—  1.1641 

.5419   -I-.2885 

4-9.0932 

.9966 

9 

C  Piscium 

4-76   —17 

12  32  6 

4-  2  44  38 

4-0.5201 

.6475  4-.2865 

-4-9.0744 

.9969 

9 

;r  Piscium 

—15!  —79 

22  50.4 

—11  18     7 

—1.0917 

.5489  -f-.2783   4-9.2962 

.9913 

10 

27  Ajietis 

4-67 

-20 

21  39.7 

-4-10  40  28 

-H).3656 

.5644   -I-.2484  4-9.4677 

.9804 

11 

40  Arietis 

4-77 

—10 

4  53.2 

—  6  22  26 

4-0.5200 

.5740  4-.2336  -4-9.4826 

.9790 

11 

Q*  Arietis 

4-90 

-h28 

7  50.2 

—  3  32  12 

-f.1.1434 

.5773  4-.2299   4-9.4841 

.9788 

11 

47Ajieti8 

—  9 

—70 

8  41.9 

—  2  41  25 

—0.9632 

.5706   -I-.2278 1-1-9.5360 

.9727 

11 

4  Arietta 

It 

4-90 

4-30 

14     8.4 

4-  2  31  23 

-4-1.1353 

.5830  4-.2145 

-4-9.5167 

.9752 

11 

C  Arietis 

.h50 

—28 

15  25.5 

4-  3  45  28 

-h0.1015 

.5794 

H-.2124 

-h9.5447 

.9715 

U 

T*  Arietis 

4-77 

—  7 

17  55.2 

4-  6     9  13 

4-0  5094 

.5838 

4-.2055 

4-9.5470 

.9712 

11 

T*  Arietis 

4-90 

-h23 

18  32.1 

4-  6  44  42 

+1.0309 

.5853  4-.2055 

-4-9.5387 

.9728 

11 

65  Arietis 

4-90'  -4-29 

19  11.4 

-H  7  22  25 

H-1.0995 

.6865,  -+-.2032 

-4-9.5401 

.9722 

12 

9Tanri 

4-26 1  -50 

0    2.4 

—11   58     5   —0.3493 

.5840  -l-.l 906   4-9.5872 

.9649 

12 

^Pleiadum 

Jl 

—  51—66 

3    3.1 

—  9     4  39  —0.8724 

0.58331  4-1828   4-9.6066 

9.9613 

428 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND  STABS  BY  THE  MOON  FOB   THE  YEAB  1856. 


Not. 


6 
6 
6 

6 

7 

7 
7 
8 

8 
8 
9 
9 
9 

SO 
SO 
SI 
SI 
SI 

SI 
SS 
SS 
S3 
S4 


Sterns  Naina. 


6  Pleiadam 

Tauri 
c  Pleiadam 
(/  Pleiadam 
17  Taari 

/Pleiadam 
h  Pleiadam 
33  Tauri 
/Taari 
/*  Tauri 

BAG.  1778 
136  Tauri 
X  Auricle 
49  Aungas 
54  AarigiB 

28  Geminor. 
47  Geminor. 
53  Geminor. 
59  Geminor. 
(  Geminor. 

6^  Geminor. 
6*  Geminor. 
B  A.C.  S47S 
t;  Geminor. 
c  Geminor. 

9  Geminor. 
I*  Cancri 
J*  Cancri 
V/*  Cancri 
1^  Cancri 

a  Cancri 
p'  Cancri 
»•  Cancri 
B  A.C.  S840 
v*  Cancri 

3S  Cancri 
I  Cancri 
79  Cancri 
B.A.C.  3138 
tj  Leonif 

37  Leonit 
42  Leonif 
B.A.C  3579 
i  Leonif 
/Leonif 

BAG.  3837 
o  Leonif 
(I  VirKinif 
B.A.C.  4043 
13  Virginif 

H  Virginif 
B.A.C.  4255 
h  Viripnif 
86  Virginif 
B.A.C.  4679 


1 

Umitbig 

WMh- 

PanOleU. 

Time  of 

North, 
em. 

South- 
om. 

c 

0 

h.    m. 

*♦ 

-h  6 

—66 

3     5.0 

—15 

—66 

3  12.2 

—  5 

—66 

3  26.6 

-1-21 

—53 

3  38.8 

4-17 

—58 

4     5.3 

'4 

4-26 

-48 

4  44.2 

-4-21 

—53 

4  44.6 

4-90 

4-28 

7  47.3 

5* 

4-47 

—25 

17  24.9 

4-  7 

—57 

17     3.7 

—19 

—61 

21  5S.1 

H-90 

4-23 

3     7.0 

—24 

—61 

11   18.3 

Si 

4-65 

-4-  I 

18  49.1 

4-46 

—15 

20  28.0 

0 

—61 

22  26.1 

4-90 

-h24 

8  47.7 

4-23 

-40 

10  33.6 

6i 

4-21 

^44 

13  58.1 

4-11 

—55 

14  26.4 

5;  r 

—SI 

—62 

15  51.9 

5:  ' 

—  6 

—62 

16    3.7 

—  8 

—62 

16  24.1 

4-42 

—24 

18  32.5 

4-90 

4-17 

21  53.S 

4-  6 

—62 

1  4S.3 

4-68 

—  6 

4  49.1 

*l 

4-90 

-1-8 

5     9.7 

4 

4-11 

—59 

8  42.2 

4-29 

—40 

8  48.9 

4-90 

4-  7 

13     8.5 

4-31 

—40 

15  46.1 

64 

4-47 

—26 

16  37.3 

4-SI 

—40 

17     4.6 

4-36 

—36 

18  19.4 

H-S4 

—38 

18  32.3 

—  5 

—68 

10  57.8 

—  7 

—68 

11  25.5 

4-20 

—56 

12  58.0 

»i 

—20 

-73 

15  21.1 

4-90 

4-18 

20  12.9 

—  6 

-75 

22  53.1 

—18 

—75 

2  33.9 

—37 

—75 

4  21.5 

4-66 

—22 

IS  33.5 

«t 

4-28 

-60 

3  13.5 

4 

H-90 

4-  4 

7  13.7 

3 

-H90 

4-32 

23  57.3 

+90 

447 

4  49.5 

6 

4-41 

—48 

16     7.3 

?t 

-4-25 

—68 

16  50.5 

H-87 

-4-  3 

3  40.9 

6 

4-20 

—71 

10  29.1 

6 

+61 

—28 

17  38.9 

6i 

4-72 

—  4 

3  42.8 

At  WMhlngton  Mmb  Tlmt  oC  Ooqjiuwtfoii. 


H 


h.  m.    ■. 

4-10  57     9 

—  8  55  56 

—  8  42     6 

—  8  30  25 

—  8     4  67 

—  7  27  89 

—  7  27  13 

—  4  32  0 
4-  4  41  53 
4-  3  21  13 

4-  7  67  S6 
—11     0  54 

—  3  10  13 
4-  4  1  67 
4-  5  36  47 

4-  7  30    3 

—  6  33  32 

—  4  51  47 

—  1  34  22 

—  1     8  10 

4-  0  13  59 

4-  0  25  16 

-f-  0  44  51 

4-  S  48  16 

4-  6     1  15 

4-  9  41  42 

—11  18  35 
—10  58  45 

—  7  34     6 

—  7  27  40 

—  3  17  36 

—  0  45  37 
4-  0  3  45 
-4-  0  30  5 
4-  1  43  10 

+  1  54  35 

—  6  13  47 

—  5  47 

—  4  17  32 

—  S  44  12 

4-  1  58  56 
-h  4  34  28 
-4-  8  8  49 
-I-  9  53  21 

—  5  10  20 

-4-8  7  4 
—11  59  14 
4-  4  17  33 
4-  9     S     5 

—  3^7  48 

—  3  15  45 
-4-  7  17  40 
—10  43  11 

—  3  45  2 
4-  6     S     6 


—0.6924 
—1.0207 
—0.8806 
— O.4308 
—0.6066 

—0.3457 
—0.4265 
4-1.0356 
-4-0.0397 
—0.6588 

—1.0257 
4-0.7660 
—1.0752 
+0^206 
+0.0233 

—0.7743 
+0.8262 
—0.3769 
—0.4217 
—0.5964 

—1.0566 
—0.8628 
—0.8930 
—0.0438 
4-0.7713 

—0.6832 
+0.3744 
+0.6498 
—0.6071 
—0.2816 

+0.6880 
—0.2407 
+0.0404 
—0.2383 
—0.1525 

—0.1936 
—0.8742 
—0.9086 
—0.4490 
— 1.18S7 

+1.0402 
—0.9353 
—  1.1148 
—1.3167 
+0.3724 

—0.3174 
+0.9051 
+1.2975 
+  1.4109 
—0.0682 

—0.3890 
4-0.9109 
—0.4484 
+0.3260 
+0.7754 


0.5837 
.5821 
.5829 
.5849 
.5892 

.5860 
.5856 
.5940 
.5947 
.5961 

.5936 
.6026 
.5898 
.5944 
.5916 

3860 
3882 
3801 
3764 

3758 

.5712 
3724 
3752 
3750 
3748 

3661 
3682 
3678 
.5596 
.5612 

3598 
.5542 
3544 
3517 
.5513 

3389 
3439 
.5442 
3311 
3064 

.5065 
3013 
.4996 
4977 
4954 

4875 
4870 
.4819 
.4814 
4799 

4799 
4802 
4889 
4907 
0.4951 


?' 


+.1847 
+.1827 
+.1828 
+.1827 
+.1814 

+.1791 
+.1791 
+.17S4 
+.1431 
+.0661 

+XM9d 
+.0324 
+.0577 
—.0172 
— X)S36 

—.0300 
-.0611 
—.0670 
—.0787 
—.0787 

—.0843 
—.0843 
—.0843 
—.0902 
—.1009 

—.1090 
—.1168 
—.1192 
—.1268 
—.1268 

—.1379 
—.1432 
—.1454 
—.1477 
—.1498 

—.1498 
—.1831 
—.1832 
—.1867 
—.2228 

—.2878 
—.2314 
— .S344 
— .S362 
— .S433 

— J519 
— .S536 
— .S590 
— J598 
— J605 

— .S605 
— .S595 
— .S476 
— .S4S9 
— .S348 


ito^ 


+9.6035 
+93096 
+9.6079 
+9300: 
+93858 

+9.6027 
+9304S 
+93876 
+9.6306 
+93784 

+93874 
+93655 
+93930 
+9.6735 
+93770 

+93871 
+9.6584 
+93736 
+93703 
+937S7 

+9.6774 
+93746 
+93746 
+93602 
+93438 

+93590 
+9.6385 
+9.6336 
+9.6459 
+93409 

+93172 
+93S59 
+93179 
+9.6S30 
+93187 

+93188 
+93851 
+93843 
+93713 
+94771 

+93968 
+9.4323 
+94149 
+9.4093 
+9.2922 

+9.1868 
+9X)743 
+8.6590 
+83651 
+6.SS94 

+7.SS84 
— «.7959 
— 9.SI4S 
—93073 
— 939SS 


OM  D 


93618 
3607 
3610 
3624 
.9651 

3690 
3617 
3648 
3563 
3440 

3413 
3477 
3395 
3454 
3444 

.9413 
.9496 
3454 
3463 
3457 

3443 
3451 
3451 
3490 
353S 

3494 
3545 
3555 
3527 
3539 

.9591 
3573 
3586 
3579 
3588 

3588 

.9659 
.9654 
3675 
3795 

3835 
3848 
3859 
3915 

3948 

3969 

3996 

9.9999 

03000 


03000 
9399S 

.9941 

3909 

9.9864 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

1 
OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOR  THE  YEAR  1856. 

^ 

Limiting 
Pumllalfl. 

WMh- 

Time  of 

Sftte. 

Star's  Nmm. 

3 

% 

North, 
em. 

South- 
ern. 

H 

Y 

P' 

?' 

£^ 

ooe  D 

Not.  28 

B.A.C.  6120 

^ 

o 
-h25 

o 
—40 

h.    m. 
20  40.6 

h.  m.    s. 

—  4  42  33 

+0.0792 

0.5653 

—.0168 

—9.6782 

9.9440 

28 

B.A  C.  6127 

5 

-H19 

—40 

21   13.2 

—  4  11     9 

+0.0702 

.5657 

—.0180  —9.6782 

.9440 

29 

B.A.C.  6190 

6^ 

-h30 

—28 

1     5.8 

—  0  27  15 

+0.2825 

.5657 

—.0017 

—9.6814 

.9431 

29 

B.A.C.  6191 

6 

-h  8 

—51 

1     6.1 

—  0  27     0 

—0.1140 

.5677 

—.0017 

—9.6762 

.9446 

29 

B.A.C.  6220 

6 

4-18 

3     1.4 

+  1  24     1 

+0  0677 

.5670 

+.0040 

—9.6789 

.9439 

29 

if  Sa^ttarii 

H 

—56 

—90 

12  53.6 

+10  64     4 

—1.2241 

.5757 

+.0326 

—9.6690 

.9494 

29 

T  Sagittarii 

4 

-1-17 

—47 

21  43.4 

—  4  35  58 

—0.0391 

.6675 

+.0551 

—9.6699 

.9464 

30 

B.A.C.  6628 

6 

H-62 

—  3 

5     1.9 

+  2  26  12 

+0.7247 

.6625 

+.0775 

—9  6736 

.9454 

30 

B.A.C.  6666 

6 

H-21 

—45 

7  17.7 

+  4  36  59 

—0.0118 

.5656 

+.0829 

—9.6612 

.9488 

30 

aiSagittarii 

H 

-M7 

—21 

18  13.5 

—  8  61  31 

+0.4166 

.6600 

+.1124 

—9.6522 

.9511 

30 

A  Sagittarii 
B.A.C.  7077 

5 

-H50 

—18 

19  32.6 

—  7  34  24 

-H).4667 

.5587 

+.1148 

—9.6508 

.9515 

Deo.  1 

6 

4-65 

+32 

10    6.6 

+  6  26  53 

+1.1926 

.5502 

+.1623 

—9.6328 

.9557 

B.A.C.  7197 

6 

4-30 

—45 

16  54.1 

—11     0     8 

—0.0023 

.5518 

+.1683 

—9.5965 

.9632 

B.A.C.  7335 

6 

4-33 

—43 

1  50.8 

—  2  22  22 

-H).02O6 

.5481 

+.1855 

—9.5692 

.9679 

27  Capricor. 

6 

—  3 

—82 

2  17.5 

—  1  66  34 

—0.5632 

.5505 

+.1856 

—9.5569 

.9698 

(f  Capricor. 

6 

4-37 

—41 

5     0.6 

+  0  20  51 

+0.0745 

.5458 

+.1937 

—9.5591 

.9694 

33  Capricor. 

6 

-4-69 

+16 

8  50.0 

+  4  22  20 

+1.0491 

.5410 

+.1996 

—95633 

.9688 

2 

37  Capricor. 

6 

4-70 

+37 

13  41.1 

+  9     3  24 

+1.2747 

.5381 

+.2089 

—9.5488 

.9710 

2 

•  Capricor. 

4i 

4-70 

+  2 

14  42.2 

-HlO     2  29 

+0.8496 

.6389 

+.2107 

—9.5363 

.9727 

2 

X  Capricor. 

b 

4-70 

—  2 

17  14.7 

—11  30  12 

+0.7805 

.5375 

+.2161 

—9.5239 

.9743 

3 

29  Aquarii 

6 

4-73 

+  4 

2  23.3 

—  2  40     1 

+0.8886 

.5335 

+.2308 

—9.4818 

.9791 

3 

45  Aquarii 

6 

—18 

—90 

10     9.6 

+  4  50  48 

-1.0228 

.5351 

+.2425 

—9.3843 

.9869 

3 

50  Aquarii 
B.A.C.  7835 

6 

-h31 

—53 

12  42.7 

+  7  18  53 

—0  1584 

.5322 

+.2452 

—9.3913 

.9864 

3 

I* 

4-34 

—52 

15  20.6 

+9  51  33 

—0.1329 

.6190 

+.2492 

—9.8728 

.9876 

4 

70  Aquarii 

4-26 

—61 

0     8.2 

-  5  37  55 

—0.2929 

.6284 

+.2597 

—9.2926 

.9915 

4 

74  Aquarii 

6 

-4-78 

+54 

2  30.2 

—  3  20  32 

+1.4148 

.6249 

+.2618 

—9.3311 

.9898 

4 

A*  Aquarii 

6 

—18 

—90 

8     7.2 

+  2     5  40 

—1.0998 

.6276 

+.2676 

—9.1679 

.9952 

4 

A*  Aquarii 
A^  Aquarii 

7 

—12 

—90 

8  11.9 

+  2  10  14 

—1.0174 

.5276 

+.2675 

—9.1710 

.9952 

4 

7 

4-  3 

—90 

8  28.2 

+  2  25  56 

-0.7584 

.5272 

+.2675 

—9.1801 

.9950 

4 

A*  Aquarii 

n 

—90 

9     6.5 

+  333 

—0.8362 

.6268 

+.2684 

—9.1678 

.9952 

4 

/  Aquarii 
22  P  scium 

'^ 

4-69 

—21 

13  44.8 

+  7  32  24 

+0.4593 

.6247 

+.2717 

—9.1699 

.9952 

5 

4-13 

—81 

4  45.0 

—  1  56     6 

-0.5828 

.5248 

+.2810 

—8.7718 

.9992 

5 

24  Piscium 

6i 

-4-84 

—11 

7     9.4 

+  0  23  42 

+0.6612 

.5231 

+.2823 

—8.8379 

.9980 

5 

B.A.C.  8365 

4-26 

—65 

13     0.3 

+  6     3  28 

—0.3648 

^252 

+.2841 

—8.3547 

.9999 

5 

JUPITBB 

4-56 

—34 

14  19.0 

+  7  19  36 

+0.2002 

.5172 

+.2798 

—8.4139 

.9999 

5 

BA.C.57 

«i 

4-  1 

—89 

19     6.5 

+11  57  56 

—0.8375 

.5261 

+.2861 

4-8.1929 

.9999 

5 

44  Piscium 

-h42 

—47 

22  45.5 

—  8  30     9 

—0.0531 

.5268 

+.2852 

+8.3019 

.9999 

6 

Bji.C.  221 

4-25 

—66 

9  35.2 

+  I  58  34 

—0.3831 

.5313 

+.2841 

+8.8991 

.9996 

6 

B.A  C.  274 

«i 

-f44 

—42 

15     0.8 

+  7  13  29 

—0.0136 

.6328 

+.2821 

+8.9979 

.9978 

6 

«  PUcium 

—10 

—83 

16  27.7 

+  8  37  30 

—1.0167 

.6320 

+.2816 

+9.0932 

.9966 

,    6 

K  Piflcium 

4-90 

—  8 

21  27.1 

—10  32  57 

+0.6844 

.5364 

+.2792 

+9.0746 

.9969 

7 

n  Piscium 

—  7 

—79 

8     6.1 

—  0  15  26 

—0.9681 

^407 

+.2712 

+9.2963 

.9913 

8 

27  Arietis 

4-17 

—66 

7  36.9 

—  1  34  16 

-0.5284 

.6571 

+.2430 

+9.4677 

.9804 

8 

40  Arietis 

-4-85 

—  5 

15     1.3 

+  6  33  51 

+0.6070 

.6675 

+.2293 

+9.4826 

.9790 

8 

««  Arietis 

-+-90 

+37 

18    2.5 

+  8  28  15 

+liW06 

.5720 

+.2236 

+9.4841 

.9788 

8 

47  Arietis 

—  5 

—70 

18  55.5 

+  9  19  15 

—0.9026 

.5643 

+.2216 

+9.5360 

.9727 

9 

a  Arietis 

jt 

+90 

-4-36 

0  29.0 

—  9  19  52 

+1.2073 

.5769 

+.2113 

+9.5167 

.9752 

9 

C  Arietis 

4-54 

—25 

1  47.7 

—  8    4  13 

+0.1597 

.5731 

+.2091 

+9.5447 

.9715 

9 

T*  Arietis 

-f-82 

—  4 

4  20.2 

—  5  37  35 

-4-0.5653 

.5767 

+.2025 

+9.5470 

.9712 

9 

t*  Arietis 

4-90 

+28 

4  57.8 

—  5     1  25 

+1.0912 

.6789 

+.2002 

+9.5388 

.9723 

9 

65  Arietis 

4-90 

4-34 

5  37.8 

—  4  22  67 

+1.1.^88 

JS806 

+.2002 

+9.6401 

.9722 

9 

9Tauri 

-f-27 

—48 

10  33.8 

+  0  21  30 

—0.3149 

.5794 

+.1884 

+95872 

.9649 

9 

0  Pleiadum 
6  Pleiadum 

\ 

—  3 

—66 

13  37.3 

+  3  17  43  —0.8484 

.5791 

+.1808 

+9.6066 

.9613 

9 

-H  8 

—66 

13  39.2 

+  3  19  34  —0.6677 

.5798 

+.1809 

+9.6035 

.9618 

9 

•  Tauri 

—13 

—66 

13  46.5 

+  3  26  35  —0.9986 

0.5785 

+.1806 

+9.6096 

9.9607 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION 

OF  OCCULTATIONS 

OF 

PLANETS  AND  STARS  BY  THE  MOON,  FOB  THE  YEAR   1856. 

1 

Limltiiiff 
PanlleU. 

Wuh- 
togwi 

Thueof 
6' 

At  Washington  Mean  Time  of  Coqjiiiketioo. 

Sftto. 

Sterns  Name. 

North- 
em. 

South- 
em. 

H 

Y 

P' 

q' 

^ 

eoe  D  1 

Deo.  9 
9 
9 
9 
9 

c  Pleiadam 
B.A.C.  1155 
k  Pleiudum 
/  Fleiadum 
d  Pleiadam 

5 

7 

J* 

5 

0 
—  4 

-1-67 
—17 
—14 
-1-22 

0 
—66 
-12 
-66 
—66 
—52 

h.    m. 
14     1.2 
14     2.6 
14     2.9 
14     6.2 
14  13.5 

h.  m.    s. 

4-  3  40  39 
4-  3  41  59 
4-  3  42  16 
-h  3  45  27 
+  3  52  29 

—0.8578 
4-0JJ616 
—1.0392 
—1.0030 
—0.4050 

0.5793 
.5847 
.5785 
.5786 
.5817 

4-.1 793  -4-9  6079 
4-.1 793  4-9.5865 
+.1793+9.6111 
+.1787+9  6107 
+.1783  +9.6007 

9.9610 
.9650  ^ 
.9604  ' 
.9604 
.9624  1 

9 
9 
9 
9 
9 

12  Pleiadam 
p  Pleiadam 
lyTauri 
28  Pleiadam 
t  Pleiadam 

7 

t- 

8 

7 

n 

—  9 
-hl7 
H-18 
4-60 
-h37 

—66 
—67 
—56 
—17 
—37 

14  28.3 
14  37.3 

14  40Ji 

15  1.1 
15  14.9 

4-  4     6  42 
4-  4  15  17 
4-  4  18  21 
4-  4  38  13 
4-  4  51  26 

—0.9322 
—0.5046 
—0.4841 
+0.2551 
—0.1408 

.5792 
.5813 
.5813 
.58.^3 
.5833 

+.1783  +9.6106 
+.1778  +9.6037 
+.1778, +9  6035 
+.1768+9.5916 
+.1760] +9.5992 

.9604 
.9618 
.9618  < 
.9641 
.9627 

9 
9 
9 
9 
9 

/Pleiadam 
h  Pleiadam 
34  Pleiadam 
40  Pleiadam 
3dTaari 

4 
5 

7  ' 

7 

6 

-1-27 
-1-23 
-M8 
-1-38 
-f.90 

-47 
—51 
—27 
—36 
4-30 

15  19.8 
15  20.2 

15  33.5 

16  0.0 
18  25.4 

4-  4  56  10 
4-  4  56  33 
4-  5     9  14 
4-  5  3t  43 
4-  7  64  18 

—0.3218 
-0.4034 
-H0.0564 
-0.1179 
-4-1.0622 

.5825 
^821 
.5844 
.5847 
.5909 

+.1755 
+.1755 
+.1750 
+.1732 
+.1682 

+9.6027 
+9.6042 
+9.5968 
+9.6012 
+9.5876 

.9620 
.9617 
.9631  i 
.9623  ' 
.9648 

10 
11 
11 
U 
11 

/Taari 
/<Taari 
B  AC.  1772 
136  Taari 
X  Aorign 

6 
5 

4 

-1-47 
-h  4 
—24 
-1-90 
—33 

—24 

—61 
—61 
4-19 
—61 

4     9.1 

3  51.9 

8  394 

13  52.6 

21  59.9 

—  6  45  43 

—  8     2  20 

—  3  27     3 
4-  1  32  53 
4-  9  19  40 

-4-0.0391 
-0.7074 
—1.0859 
4-0.6920 
—1.1620 

.5931 
.5972 
Ji95l 
.6053 
.5935 

+.1396 
+  0634 
+.0500 
+.0298 
—  0000 

+9.6306 
+9  6784 
+9  6874 
+9.6655 
+9.6930 

.9563  1 
.9440  ' 
.9413 
.9476 
.9395 

12 
12 
12 
12 
12 

49  Aariga 
54  Aurign 
28  Geminor. 
47  Qeminor. 
53  Geminor. 

I' 

6 
6 
6 

-4-58 
-MO 
—  8 
-+-90 
-1-16 

—  5 
-21 
—61 
4-16 
—49 

5  25.9 
7     3.6 
9     0.2 

19  12.6 

20  56.8 

—  7  33    2 

—  5  69  25 

—  4    7  43 
4r  5  39  34 
-4-  7  19  33 

4-0.2138 
—0.0849 
—0.8822 
4-0.6879 
—0.5101 

.5990 
.5962 
5906 
.5932 
.5852 

—.0206 
—.0271 
—.0336 
—  06.V3 
—.0715 

+9.6735 
+9.6771 
+9.6871 
+9.6584 
+9.6736 

.9454 
.9444 
.9413 
.9496 
J»453  ' 

13 
13 
IS 
13 
13 

(  Geminor. 
b^  Geminor. 
A«  Geminor. 
B.A.C.  2472 
i;  Geminor. 

4 

5r 

5 
6 
5 

-h  2 
—36 
—16 
—19 
-1-33 

—62 
—62 
—62 
—62 
—33 

0  45.6 
2    9.7 
2  21.2 
2  41.2 
4  47.2 

-hlO  59  10 
—11  40  10 
—11  29     5 
-11     9  54 
—  9    8  51 

—0.7355 
—1.1943 
— 1X)035 
—1.0340 
-0.1947 

.5822 
.5777 
.5790 
.5793 
.5820 

—.0805 
—.0863 
—.0863 
—.0865 
—.0923 

+9.6728 
+9.6774 
+9  6746 
+9  6746 
+9.6602 

.9456  . 

.9442 

.9451 

.9451 

.9490 

13 
13 
13 
13 
13 

c  Geminor. 
tp  Geminor. 
o»*  Cancri 
^/•Cancri 
il  Cancri 

6 
5 
6 

4 
6 

4-88 
—  4 
-♦-56 
-4-19 
-f-76 

4-  8 
—63 
—15 
—61 
—  3 

8     4.2 
11  48.9 
14  51.9 
18  46.8 
23     0.7 

—  5  59  39 

—  2  23  39 
-4-  0  32  20 
-4-  4  18  18 
+  8  22  43 

4-0.6078 
—0.8424 
4-0.2005 
—0.4574 
44).4787 

.5818 
.5728 
.5741 
.5681 
.5664 

—.1035 
—.1118 
—.1211 
—.1301 
—.1423 

+9.6438 
+9  6590 
+9.6385 
+9.6409 
+9.6172 

.9532 
.9494 
.9545 
.9539 
.9591  , 

14 

14 
14 
14 
16 

V*  Cancri 
5*  Cancri 
79  Cancri 
B.A.C.  3138 
17  Leonin 

6 
5 
6 
6 

H 

-h29 
—20 
—24 

-^  8 

—56 

—43 
—68 
-68 
—68 
—73 

3  39.6 
20  21.3 
20  48.3 
22  18.8 

0     7.5 

—11     8  42 
-h  4  57  42 
-4-  5  23  48 
-4-  6  51   14 
4-  7  50    6 

—0.2808 
—1.0884 
—1.1228 
—0  6645 
—1.3852 

.5598 
.5389 
.5434 
.5405 
.5156 

—.1517 
—.1863 
—.1863 
—.1898 
—.2269 

+9.6187 
+9.6851 
+9  5641 
+9.5607 
+94462 

.9588 
.9652  ' 
.9687 
.9692 
.9824  ' 

16 
16 
16 
16 
17 

87  Leonis 
42  Leonif 
B.AC  3597 
/  Leonis 
/Leonis 

6 
6 
6 
5 
5 

-4-90 
—26 
—49 
-M9 
4-90 

0 
—75 
-75 
—37 
-4-58 

4  53.5 

7  30.6 

11     7.1 

21  55.0 

6  28.6 

—11  32  37*  -H).7667 

—  9    0  12  —1.1967 

—  6  30     8  —1.3782 
4-  4  58  58  i  4-0.0871 
—10  41  57  4-1.4243 

.5112 
.5104 
.5068 
.4988 
.4964 

—.2322 
—.2342 
—.2378 
—.2464 
-.2511 

+9.4174 
+9.3988 
+9.3791 
+9.2957 
+9.1494 

.9846  ' 
.9859 
.9872  , 
.9913  ' 
.9956 

17 
17 
18 
18 
19 

B.A  C.  3837 
n  Leonis 
(i  Virginis 
B.A.C.  4043 
13  Virginia 

3 
6 
6 

-f-13 
-1-83 
4-90 
4-90 
4-26 

-78 
—12 
4-  9 
-4-16 
—65 

11  22.3 
15  19.3 

7  51.4 

12  41.0 
23  53.9 

—  5  56  21 

—  2     5  55 
—10    0  33 

—  5  18  39 
-4-  5  36  29 

—0.6047 
-H).6074 
4-0.9965 
-4-1.1112 
—0.3566 

.4917: -.2537 
.4895   —.2554 
.4836  —.2596 
.4826'  —.2604 
.4807  —.2604 

+9.1529 
+9.1143 
+8  7826 
+8.6021 
+7.7278 

.9956 

.9963 

.9992  1 

9.9997 

0X)000| 

19 
19 
20 
20 
21 

17  Virginis 
B.A.C.  4255 
B.A.C.  4394 
k  Virtcinis 
86  VirginU 

3 
6 
5 
6 
6 

4-10 
4-83 
-4-82 
+  7 
-4-47 

—89 
-13 
-4-48 
—90 
—39 

0  36.8 
11  24.1 

4  24.1 
18     8.8 

1  18.5 

4-  6  18  17 

—  7  11  31 
-4-  9  21  38 

—  1   15  46 
-4-  5  42  15 

—0.6751 
4-0.6259 
-4-1  3993 
—0.6921 
-4-0.1107 

.4808  —.2604 
4807!  —.2588 
.4832,  —.2500 
.4877  —.2454 
0.4907!  —.2406 

+7J755 
—8.7365 

1  —9  0896 
—9.2392 

'  -9.3073 

OOOOOl 
9.9994 
.9967  *. 

.99341 
9.9909 
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ELEMENTS  FOR  FACILITATING  THE  CALCULATION  OF  OCCULTATIONS  OF 
PLANETS  AND  STARS  BY  THE   MOON  FOR   THE  YEAR   1856. 


D»to. 


Dec.  21 
21 
23 
23 
23 

23 
23 
23 
23 
24 

24 

24 
28 
28 
29 

29 
29 
29 
29 
29 

30 
30 
30 
30 
31 

31 
31 
31 
31 
31 
31 


Starts  Nftme. 


B.A.C.  4679 
B.A  C.  4700 
B.A.C.  5023 
42  Libra* 
B.A.C.  5197 

B.A.C.  5253 
B.A.C.  5254 
3  Scorpii 
B.A.C.  5286 
a  Scorpii 

a  Scorpii 
22  Scorpii 
17  Capricor. 
BA.C.  7197 
BJLC.  7335 

27  Capricor. 
y  Capricor. 
33  Capricor. 
«  Capricor. 
«  Capricor. 

S  Capricor. 
29  Aqaarii 
50  Aquarii 
B.A.C.  7835 
70  Aqaarii 

A*  Aqaarii 
/i*  Aquarii 
h^  Aquarii 
h*  Aqaarii 
1^  Aquarii 
/  Aquarii 


Limiting 
PandlelB. 


North-  South- 
ern,      em. 


-4-70 
-1-75 
-1-68 
-4-66 
+66 

-1-55 
+23 
+65 
+55 
+24 


H 

+49 

5 

—32 

6 

—36 

6 

-MO 

6 

-M4 

6 

+15 

6 

+48 

6 

+69 

^ 

+70 

5 

+71 

4i 

—55 

6 

+73 

6 

+45 

H 

+47 

6 

+41 

6 

+  1 

7 

+  5 

7 

+  19 

n 

+  15 

5 

—33 

5J 

+78 

—15 
+31 
+20 

—  7 
+38 

—18 
—52 
+33 
—17 
—47 

—20 
—90 
—90 
—34 
—32 

—65 
—29 
+37 
+18 
+13 

—90 
+21 
—38 
—37 
—45 

—90 
—90 
—72 
—77 
—90 

—  5 


Wash- 
ington 


Time  of 

h.  m. 
11  22.7 
14  47.4 
0  20.6 
11  50.6 
14  26.5 

18  13.7 
18  15.5 
18  33.8 
20  23.7 

6  41.4 

10  20.9 
10  44.5 
22  0.6 
22  55.1 

7  44.0 

8  10.4 
10  51.3 
14  37.8 
20  25.8 
22  56.7 

0  57.7 

8  0.3 

18  1.5.7 

20  52.9 

5  39.3 

13  38.6 
13  43.5 

13  59.7 

14  38.1 
18     3.8 


At  Waflhington  Mean  Time  of  Goi^onctton. 


H 


b.  m.    0. 

—  8  30  22 

—  5  11  25 
+  8  22  15 

—  9  29  37 

—  6  58  47 

—  3  18  59 

—  3  17  11 

—  2  59  32 

—  1  13  16 
+  8  43  42 

—11  44  24 
—11  21  35 

—  4     4  44 

—  3  11  42 

+  5  18  18 

+  5  43  45 
+  8  18  56 
+11  57  29 

—  6  26  32 

—  4    0  52 

—  240 
+  4  44  18 

—  9  20  47 

—  6  18  45 
+  1  40  31 

+  9  24  22 
+  9  29  5 
+  9  44  48 
+10  21  59 
—10  18  54 


19  15.91—  9  9  6 


Y 

P' 

+0.5587 

04945 

+1.2569 

.4944 

+1.0990 

.5171 

-1-0.6837 

.5264 

+1.2563 

.5270 

+0.4787 

.5330 

—0.1332 

.5353 

+1.2081 

.5300 

-4-0.4975 

.5346 

—0.0520 

.5444 

+0.4302 

.5456 

—1.0445 

.5516 

—1.2428 

.5630 

+0.1898 

.5567 

+0.2311 

.5527 

-0.3484 

.5551 

+0.2909 

.6508 

+  1.2685 

.5450 

+1.0822 

.5420 

+1.0167 

.5405 

—1.4595 

.5465 

+  1.1413 

.5357 

+0.1137 

.5337 

+0.1430 

.5321 

—0.0060 

.5295 

—0.8050 

.5277 

—0.7219 

.5277 

—0.4624 

.5268 

-0.5396 

.5269 

—1.2880 

.5265 

+0.7616 

0.5236 

q' 


—.2323 
—.2295 
—.1866 
—.1680 
—.1625 

—.1548 
—.1548 
—.1548 
—.1509 
—.1300 

—.1210 
—.1210 
+.1696 
+.1719 
+.1893 

+.1919 
+.1954 
+.2033 
+.2145 
+.2197 

+.2392 
+.2342 
+.2482 
+.2519 
+.2606 

+.2680 
+.2680 
+.2687 
+.2687 
+.2717 
+.2726 


ifi 


sin 


—9.3922 
—9.4303 
—9.5711 
—9.5981 
—9.6138 

—9.6110 
—9.6016 
—9.6230 
—9.6163 
—9.6299 

—9.6436 
—9.6227 
—9.5742 
—9.5964 
—9.5692 

—9.5568 
—9.5.591 
—9.5633 
—9.5363 
—9.5239 

—9.4603 
—9.4817 
—9.3914 
—9.3729 
—9.2926 

—9.1680 
—9.1710 
—9.1800 
—9.1680 
—9.0747 
—9.1797 


cos  D 


9  9864 
.9837 
.9676 
.9629 
.9598 

.9604 
.9622 
.9579 
.9593 
.9564 

.9533 
.9580 
.9671 
.9632 
.9679 

.9698 
.9694 
.9688 
.9727 
.9743 

.9811 
.9791 
.9864 
.9876 
.9915 

.9952 
.9952 
.9950 
.9952 
.9969 
9.9950 
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OCCULTATIONS  OF  PLANETS 

AND 

STARS  BY  THE  MOON.  VISIBLE 

AT 

WASHINGTON,  D. 

C  DURING  THE  ' 

rEAR   1856. 

IHHBBSION. 

BMBB8I0N. 

1 

^1      ' 

Date. 

Ster'iNHna. 

1 

Waahiiigtoii 

Angli 

fttm 

Washington 

Ansk 

fhNn 

Sideraal 

Mean 

North 

Veiw 
tez. 

Blderaa 

Meftn 

North 

Ver- 

II ! 

Time. 

Time. 

Point 

Time. 

Time. 

Pdnt. 

tex. 

1 

h.  m. 

h.  m. 

o 

o 

h.  m. 

h.   m. 

o 

o 

h.  m     ! 

Jan. 

11 

1^*  Aqaarii 

^i 

23  23 

4  18 

350 

S58 

0  19 

5   14 

88 

110 

0  56 

11 

V^*  Ac^uarii 
«  Pisciam 

4} 

0  35 

5  13 

255 

276 

1    18 

5  55 

,  181 

210 

0  42 

13 

5;  • 

6  44 

10  12 

274 

325 

6  38 

11     6 

141 

192 

0  54 

15 

n  Arietis 

5;  ' 

4  51 

9  12 

310 

356 

5  56 

10  17 

103 

155 

1     5   1 

15 

e*  Arietis 

8  40 

13     1 

317 

10 

9  29 

13  49 

74 

124 

0  48  : 

16 

l).A.C.  1189 

8  18 

12  35 

270 

327 

9  20 

13  37 

112 

156 

1     2 

16 

32  Tanri^ 

11   16 

15  32 

265 

312 

12     4 

16  20 

lis 

156 

0  48 

20 

c  Geminor. 

11  36 

15  36 

242 

302 

12  33 

16  34 

79 

137 

0  57 

21 

a  Cancri 

1  21 

5  19 

204 

154 

1  46 

5  44 

148 

97 

0  26  ; 

21 

u*  Cancri 

7  25 

11  23 

318 

282 

7  59 

11  56 

2 

344 

0  34 

Feb. 

1 

43  Ophiuchi 

14  10 

17  27 

183 

148 

14  37 

17  53 

140 

109 

0  26 

12 

65  Arietis 

3  36 

6     7 

327 

340 

4  49 

7  20 

89 

130 

1   13   . 

16 

47  Geminor. 

3  14 

5  29 

164 

104 

StarO'.8 

south  of 

C'8 

limb. 

17 

X  Cancri 

12     6 

14  16 

203 

261 

12  56 

15     6 

109 

166 

0  50 

20 

/  Leonis 

15  41 

17  39 

182 

234 

16  15 

18  13 

115 

168 

0  34   1 

29 

B.A.C.  6072 

14  41 

16     3 

270 

235 

15  56 

17  19 

64 

41 

1   16  1 

Mar. 

8 

88  Piscium 

6  ' 

5  17 

6  10 

293 

842 

6  17 

7    9 

125 

176 

1     0  , 

10 

6  Arietis 

8  44 

9  28 

277 

331 

9  39 

10  23 

HI 

162 

0  55 

U 

47  Geminor. 

12  51 

13  19 

221 

277 

13  37 

14     5 

HI 

162 

0  46 

15 

«»  Cancri 

, 

10     2 

10  26 

222 

278 

11  13 

11  37 

93 

153 

1   11    ! 

31 

B.AC.  7550 

18  36 

17  56 

318 

284 

19  44 

19     4 

89 

66 

1     8 

April 

9 

136  Tauri» 

13  31 

12  17 

302 

346 

14  10 

12  56 

61 

92 

0  39 

10 

54  Aarig^ 

7  48 

6  SO 

.3.^3 

45 

StarO'.l 

north  of 

c*» 

limb. 

12 

u*  Cancri 

6  56 

5  31 

li-i-l 

195 

8  27 

7     1 

78 

81 

1  31 

12 

32  Cancri 

7  56 

6  SO 

iio.< 

248 

9  19 

7  53 

44 

79 

1  83 

22 

o  Scorpii 

H 

13  36 

11  31 

281 

251 

14  41 

12  35 

26 

7 

1     4  1 

22 

a  Scorpii 

H 

19  13 

17     6 

241 

274 

20  25 

18  18 

102 

145 

1   12 

23 

43  Ophiuchi 

18     5 

15  55 

352 

363 

Star  1 '.5 

north  of 

C's 

Umb. 

May 

9 

X  Cancri 

13  55 

10  42 

207 

262 

14  36 

^1  23 

111 

163 

0  41 

12 

/Leonis 

16  27 

13     2 

192 

244 

17     5 

13  40 

110 

160 

0  38  1 

14 

13  VirKinis» 

18  54 

15  21 

250 

301 

19  47 

16  14 

59 

108 

0  54 

16 

h  Virfrinis 

10  36 

6  56 

208 

171 

11  46 

8     7 

73 

49 

1   11   ' 

21 

B.A.C.  6072 

«l 

14  37 

10  37 

283 

247 

15  47 

11  47 

52 

27 

1   10  i 

June  21 

B.A.C.  7550 

19     2 

13    0 

241 

210 

19  48 

13  45 

171 

148 

0  46 

25 

e  Pisciumt 

H 

18  82 

12  14 

280 

229 

19  23 

13     5 

139 

87 

0  51 

25 

88  Piscium 

^ 

22  24 

16     5 

347 

305 

23  18 

16  59 

89 

^% 

0  54 

27 

?»  Arietis 

20     2 

IS  86 

304 

254 

20  53 

14  26 

109 

56 

0  51 

July 

10 

86  Virginis 

14  56 

7  39 

236 

254 

16  21 

9     4 

54 

88 

1  25 

16 

B.A.C.  6628 

20  40 

IS  58 

278 

306 

21  49 

15     8 

118 

157 

1     9 

18 

33  Capricor. 

20  52 

13    3 

300 

295 

22  10 

14  21 

120 

132 

1   19 

21 

29  Piscium 

^k 

18  22 

10  21 

258 

207 

19     6 

11     6 

161 

112 

0  45 

Aug. 

9 

B.A.C.  5253 

17  59 

8  44 

291 

318 

19     5 

9  50 

89 

77 

1     7 

9 

B.A.C.  5286* 

^ 

20  42 

11  27 

270 

318 

21  46 

12  30 

74 

124 

I     4 

13 

A  SugitUrii 

23  19 

13  47 

343 

21 

0     1 

14  29 

62 

106 

0  42 

1 

15 

29  Aquarii 

1  31 

15  52 

251 

292 

2     9 

16  29 

173 

218 

0  37 

18 

JlJPITBR 

22  56 

13    5 

269 

240 

23  50 

13  59 

173 

159 

0  54 

21 

B.A.C.  1032 

^k 

21  90 

11  28 

255 

201 

22  14 

12    9 

159 

104 

0  41 

21 

T»  Arietis 

22  22 

12  19 

257 

202 

23     7 

13    4 

161 

105 

0  45 

24 

B.A.C.  2097 

H 

3     9 

16  53 

291 

229 

4  19 

18    3 

55 

357 

1   10 

26 

X  Cancri 

S     4 

15  41 

175 

122 

8Hir2'.5 

south  of 

C'» 

Kmb. 

Sept 

9 

B.A.C.  6628 

20  69 

941 

% 

27 

21   U 

9  57 

27 

5t 

0  IS 

11 

S3  Caprieor. 
t  PistJiim 

20  24 

s  m 

att 

W7 

21  3fl 

10  13 

100 

104 

1   15 
t     8 

15 

2     4 

14  m 

ttf 

aof 

a  12 

15  30 

US 

184 
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OCCULTATIONS 

OF  PLANETS 

AND 

STARS  BY  THE  MOON.  VISIBLE 

AT 

WASHINGTON,  D. 

C  DURING  THE  YEAR  1856. 

Date. 

Star's  Name. 

i 

IMMERSION. 

EMSBSION 

o§ 

Washington 
Sider««il        Mean 

Angk 
North 

from 
Ver- 

Washington 
Sidereal        Mean 

Angle  from 
North       Ver- 

li 

Time. 
~h.   m 

nme. 

Pdnt 

tex. 

Time. 

Time. 

Point. 

tex. 

h.   m. 

o 

o 

h.   m. 

h.   m. 

o 

o 

h.  m 

Sept  17 

e*  Arietis 

6 

20  27 

8  38 

239 

187 

20  54 

9     5 

175 

122 

0  27 

^     18 

33  Tauri 

6 

21  47 

9  54 

203 

150 

Star0'.4 

south  of 

C'8 

limb. 

18 

36  Tauri 

6i 

0  43 

12  50 

271 

213 

1  47 

13  53 

143 

90 

1     3 

22 

o»*  Cancri  t 

6 

0  15 

12     6 

270 

225 

1     8 

12  59 

85 

34 

0  53 

22 

cu«  Cancri 

6i 

1     3 

12  54 

177 

127 

Starl'.5 

south  of 

<C'» 

limb. 

Oct      2 

B.A  C  5023 

6 

17  59 

5  12 

199 

233 

18  51 

6    3 

122 

163 

0  52 

7 

b  Sagittani 

5 

19     5 

5  58 

237 

228 

20     I 

6  54 

157 

160 

0  56 

8 

B.A.C.  7237 

6 

17  51 

4  40 

247 

213 

18  51 

5  40 

150 

126 

1     0 

9 

29  AurigflB 

6 

2     6 

12  50 

256 

300 

2  46 

13  30 

167 

215 

0  40 

14 

40  Arietis 

6 

8  22 

18  45 

212 

266 

8  36 

18  59 

182 

235 

0  15 

U 

T«  Arietis  » 

6 

19  20 

5  42 

267 

223 

20     2 

6  23 

188 

90 

0  41 

15 

65  Arietis  t 

6 

19  58 

6  19 

244 

197 

20  29 

6  50 

163 

113 

0  81 

15 

28  Pleiadam 

7 

7  46 

18     5 

276 

334 

8  48 

19     7 

107 

163 

1     2 

17 

B.A.C.  1746 

n 

22  36 

8  49 

304 

254 

23  24 

9  37 

83 

29 

0  48 

18 

49  Aurig®* 

22     6 

8  16 

5 

323 

Star2'.6 

north  of 

C'8 

limb. 

Nor.     5 

»  Capricor. 

H 

0  24 

9  22 

277 

312 

1  23 

10  21 

147 

190 

0  59 

U 

(/•  Arietis 

6 

21  42 

6  17 

209 

155 

Star  0^.6 

south  of 

C's 

limb. 

11 

C  Arietis 

4 

7  49 

16  22 

315 

10 

8  20 

17  13 

75 

129 

0  51 

12 

33  Tauri 

6 

21  34 

6     5 

238 

185 

22    3 

6  34 

169 

114 

0  29 

15 

47  Gcminor.t 

6 

22  59 

7  28 

229 

187 

23  35 

8    3 

135 

89 

0  35 

16 

i;»  Cancri 

H 

7  43 

15  56 

293 

267 

8  44 

16  57 

22 

39 

1     1 

19 

/  Leonist 

5 

3  36 

11  38 

228 

179 

4  29 

12  31 

91 

39 

0  53 

21 

13  Virginist 

6 

6     5 

14     0 

301 

250 

6  36 

14  30 

0 

309 

0  30 

23 

86  Virginist 

6 

7  53 

15  39 

226 

175 

8  53 

16  39 

70 

22 

1     0 

30 

B.A.C.  6628 

6 

22  13 

5  83 

281 

315 

23  21 

6  41 

117 

161 

1     8 

Dec.     5 

24  Piscium 

H 

23  41 

6  42 

303 

302 

0  57 

7  57 

140 

160 

1   15 

8 

40  Arietis' 

6 

10     6 

15  53 

243 

290 

10  42 

16  29 

146 

188 

0  36 

9 

B.A.C.  1155 

7 

8     8 

14  51 

260 

317 

9     5 

15  48 

122 

177 

0  57 

9 

28  Pleiadum 

7 

9  13 

15  56 

297 

351 

10    6 

16  49 

82 

134 

0  52 

13 

c  Geminor. 

6 

23  55 

6  24 

254 

209 

0  44 

7  13 

103 

53 

0  49 

13 

o.«  Cancri 

6 

7  59 

14  26 

263 

268 

9  18 

15  46 

56 

105 

1  20 

23 

B.A.C.  52.53t 

6 

10  33 

16  20 

240 

191 

11  36 

17  23 

66 

22 

1     3 

23 

B.A.C.  6286 

^ 

13  12 

18  59 

295 

264 

14     1 

19  48 

9 

346 

0  49 

1 

^OTE 

S. 

•  Whole  occultation 
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eho 
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WASHINGTON 

MEAN  TIBIE. 

1 

JANUARY.                                                               1 

d.    h.    m.    s. 

d.    h.    m.    •. 

in.    Transit 

Ingress  W. 

1    6  68 

in. 

Transit 

Egress 

8  16     2 

in.    Transit 

Egress 

1  10  37 

in. 

Shadow 

Ingress 

8  15  13 

in.    Shadow 

Ingress 

1  11  11 

ra. 

Shadow 

Egress 

8  18  44 

in.    Shadow 

Egress 

1  14  43 

I. 

Transit 

Ingress 

8  19  37 

I.    Transit 

Ingress 

1  17  36 

I. 

Shadow 

Ingress 

8  30  33 

I.    Shadow 

Ingress 

1  18  38 

I. 

Transit 

Egress 

8  31  66 

I.    Transit 

Egress 

1  19  66 

I. 

Shadow 

Egress 

8  33  61 

I.    Shadow 

Egress 

1  30  67 

n. 

Transit 

Ingress  W. 

9    7  18 

n.    Transit 

Ingress 

9    4  30 

n. 

Shadow 

Ingress 

9    9  11 

n.     Shadow 

Ingress  W. 

3    6  33 

n. 

Transit 

Egress 

9  10  14 

n.    Transit 

Egress  W. 

S    7  25 

n. 

Shadow 

Egress 

9  13    6 

n.     Shadow 

Egress 

3    9  38 

I. 

Occult. 

Disapp. 

9  16  67 

I.    Occalt. 

Disapp. 

3  14  67 

I. 

Eclipse 

Reapp. 

9  30    9  38.3 

I.    EcUpse 

Reapp. 

3  18  14  83.0 

I. 

Transit 

Ingress 

10  14    7 

I.    Transit 

Ingress 

3  13    6 

I. 

Shadow 

Ingress 

10  16     1 

Ingress 

3  13    6 

I. 

Transit 

Egress 

10  16  36 

I.    Transit 

Egress 

3  14  36 

I. 

Shadow 

Egress 

10  17  SO 

I.    Shadow 

Egress 

3  16  36 

n. 

Occult. 

Disapp. 

11     1  31 

IV.    Occult. 

Disapp. 

3  16  38 

n. 

EcUpse 

Reapp.  W. 

11     6  13     8.4 

rV.    Occult. 

Rei^p. 

3  31  13 

I. 

Occult. 

Disapp. 

11  11  37 

n.    Occult. 

Disapp. 

3  33  43 

I. 

Eclipse 

Reapp. 

11  14  38  34.4 

rV.    Eclipse 

Disapp. 

4    3  10  36.7 

ra. 

Occult. 

Disapp. 

13     1  39 

n.    Eclipse 

Reapp. 

4    3  34  36.7 

IV. 

Transit 

Ingress 

13    4  33 

rV.    Eclipse 

Reapp.  W. 

4    6  17  63.9 

ra. 

Occult. 

Reapp. 

13    6    8 

I.    Occult. 

Disapp. 

4    9  37 

ra. 

Eclipse 

Disapp. 

13    6  11  53.3 

I.    Eclipse 

Reapp. 

4  13  43  10.1 

ra. 

Eclipse 

Reapp. 

13    8  33  56.3 

in.    Occult. 

Disapp. 

4  31    4 

I. 

Transit 

Ingress 

13    8  38 

m.    Occult. 

Reapp. 

6    0  43 

IV. 

Transit 

Egress 

IS    9  14 

in.    Eclipse 

Disapp. 

6     1  10  17.1 

I. 

Shadow 

Ingress 

IS    9  30 

m.    Eclipse 

Reapp. 

6    4  33  68.3 

I. 

Transit 

Egress 

13  10  67 

I.    Transit 

Ingress  W. 

6    6  36 

I. 

Shadow 

Egress 

13  11  49 

I.    Shadow 

Ingress  W. 

6    7  34 

IV. 

Shadow 

Ingress 

13  13     1 

L    Transit 

Egress 

6    8  66 

IV. 

Shadow 

Egress 

18  17  19 

I.    Shadow 

Egress 

6    9  63 

n. 

Transit 

Ingress 

13  SO  43 

n.    Transit 

Ingress 

6  17  64 

n. 

Shadow 

Ingress 

13  33  30 

n.    Shadow 

Ingress 

6  19  63 

n. 

Transit 

Egress 

13  33  39 

n.    Transit 

Egress 

6  30  60 

n. 

Shadow 

Egress 

13     1  35 

n.    Shadow 

Egress 

6  33  47 

I. 

Occult. 

Disapp.  W. 

18    6  68 

L    Occult. 

Disapp. 

6    3  67 

I. 

Eclipse 

Reapp. 

13    9    7  13.7 

L    EcUpse 

Reapp.  W. 

6    7  13    0.1 

I. 

Transit 

Ingress 

14    3    8 

I.    Transit 

Ingress 

7    1    6 

I. 

Shadow 

Ingress 

14    3  69 

I.    Shadow 

Ingress 

7    3    3 

I. 

Transit 

Egress       - 

14    6  87 

L    Transit 

Egress 

7    3  36 

I. 

Shadow 

Egress  W. 

14    6  18 

I.    Shadow 

Egress 

7    4  33 

n. 

Occult. 

Disapp. 

14  14  66 

n.    Occult. 

Disapp. 

7  13    0 

n. 

EcUpse 

Reapp. 

14  19  30  41.6 

IL    Eclipse 

Reapp. 

7  16    3  69.7 

I. 

Occult. 

Disapp. 

16    0  38 

I.    Occult. 

Disapp. 

7  33  37 

I. 

Eclipse 

Reapp. 

16    3  36  68.3 

I.    Eclipse 

Reapp. 

8    1  40  47.1 

ra. 

Transit 

Ingress 

16  15  49 

in.    Transit 

Ingress 

8  11  33 

ra. 

Shadow 

Ingress 

16  19  14 
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WASHINGTON 

MEAN  TIME. 

JANUARY. 

d.    h.    m.    1. 

d.     h.    m.    1. 

m.    Transit 

Egress 

15  19  28 

I. 

Transit 

Egress 

23     1  59 

I.    Transit 

Ingress 

15  31  38 

I. 

Shadow 

Egress 

23    2  42 

L     Shadow 

Ingress 

15  22  27 

m. 

Shadow 

Egress 

23    2  48 

III.     Shadow 

Egress 

15  22  46 

U. 

Transit 

Ingress 

23  12  57 

L    Transit 

Egress 

15  23  57 

n. 

Shadow 

Ingress 

23  14  24 

I.     Shadow 

Egress 

16    0  46 

n. 

Transit 

Egress 

23  15  53 

IT.     Transit 

Ingress 

16  10    7 

n. 

Shadow 

Egress 

23  17  18 

IT.     Shadow 

Ingress 

16  11  48 

I. 

Occult. 

Disapp. 

23  21     1 

n.    Transit 

Egress 

16  13    3 

I. 

Eclipse 

Reapp. 

23  23  59  51.5 

n.     Shadow 

Egress 

16  14  42 

I. 

Transit 

Ingress 

24  18  11 

I.    Occult. 

Disapp. 

16  18  59 

I. 

Shadow' 

Ingress 

24  18  52 

I.    Eclipse 

Reapp. 

16  22    3  48.0 

I. 

Transit 

Egress 

24  20  30 

I.    Transit 

Ingress 

17  16    9 

I. 

Shadow 

Egress 

24  21  11 

I.     Shadow 

Ingress 

17  16  56 

n. 

Occult. 

Disapp. 

25    7  12 

I.    Transit 

Egress 

17  18  28 

n. 

Eclipse 

Reapp. 

25  11  27  44.4 

I.     Shadow 

Egress 

17  19  15 

I. 

Occult. 

Disapp. 

25  15  31 

n.    Occult. 

Disapp. 

18    4  21 

I. 

Eclipse 

Reapp. 

25  18  28  34.8 

n.    Eclipse 

Reapp. 

18    8  49  54.4 

ra. 

Occult. 

Disapp. 

26  10  25 

I.    Occult. 

Disapp. 

18  13  29 

I. 

Transit 

Ingress 

26  12  41 

I.    Eclipse 

Reapp. 

18  16  33  32.6 

I. 

Shadow 

Ingress 

26  13  20 

III.    Occult. 

Disapp.  W. 

19    5  56 

I. 

Transit 

Egress 

26  15    0 

I.    Transit 

Ingress 

19  10  39 

I. 

Shadow 

Egress 

26  15  39 

I.     Shadow 

Ingress 

19  11  25 

in. 

Eclipse 

Reapp. 

26  16  35  56.2 

m.    Eclipse 

Reapp. 

19  12  34  55.2 

u. 

Transit 

Ingress 

27    2  22 

I.    Transit 

Egress 

19  12  58 

n. 

Shadow 

Ingress 

27    3  42 

I.    Shadow 

Egress 

19  13  44 

u. 

Transit 

Egress 

27    6  18 

II.    Transit 

Ingress 

19  23  32 

n. 

Shadow 

Egress  W. 

27    6  36 

II.     Shadow 

Ingress 

20     I    6 

L 

Occult. 

Disapp. 

27  10    2 

n.    Transit 

Egress 

20    2  28 

I. 

Eclipse 

Reapp. 

27  12  57  19.9 

II.     Shadow 

Egress 

20    4    0 

I. 

Transit 

Ingress 

28    7  12 

I.    Occult. 

Disapp. 

20    8    0 

I. 

Shadow 

Ingress 

28    7  49 

I.    Eclipse 

Reapp. 

20  11     2  19.3 

I. 

Transit 

Egress 

28    9  31 

IV.    Occult. 

Disapp. 

20  12  59 

I. 

Shadow 

Egress 

28  10    8 

IV.    Occult. 

Reapp, 

20  17  40 

n. 

Occult. 

Disapp. 

28  20  38 

IV.    Eclipse 

Disapp. 

20  20  28  22.4 

n. 

Eclipse 

Reapp. 

29    0  46  17.6 

IV.    EcUpse 

Reapp. 

21     0  29  53.8 

IV. 

Transit 

Ingress 

29     1  13 

I.    Transit 

Ingress 

21     5  10 

I. 

Occult. 

Disapp. 

29    4  32 

I.    Shadow 

Ingress  W. 

21     5  54 

IV. 

Transit 

Egress 

29    5  50 

I.    Transit 

Egress 

21     7  29 

IV. 

Shadow 

Ingress 

29    7  18 

I.     Shadow 

Egress 

21     8  13 

I. 

Eclipse 

Reapp. 

29    7  26    2.4 

n.    Occult. 

Disapp. 

21  17  46 

IV. 

Shadow 

Egress 

29  11  31 

n.    Eclipse 

Reapp. 

21  22    8  27.6 

in. 

Transit 

Ingress 

30    0  48 

I.    Occult.' 

Disapp. 

22    2  30 

I. 

Transit 

Ingress 

30     1  42 

I.    Eclipse 

Reapp. 

22    5  31     3.4 

L 

Shadow 

Ingress 

30    2  18 

m.    Transit 

In^es3 

22  20  18 

in. 

Shadow 

Ingress 

30    3  18 

HI.     Shadow 

Ingress 

22  23  16 

h 

Tran&it 

Egress 

30    4     1 

L    Traj]flit 

Ingress 

22  23  10 

m. 

Transit 

Egress 

30    4  25 

1  in.    Tranmt 

Egress 

23  23  56 

L 

Shadow 

Egress 

30    4  37 

I     I.     Shadow 

Ingresi 

33     0  23 

ni. 

Shadow 

Egress 

30    6  49 
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WASHINGTON  MEAN  TIME. 

JANUARY. 

' 

n.    Transit 
II.     Shadow 
n.    Transit 
U.     Shadow 
I.    Occult. 

Ingress 
Ingress 
Egress 
Egress 
Disapp. 

d.     h.    m.    1. 

30  15  47 

30  17    0 
30  18  49 
30  19  55 
30  93    3 

I.    Eclipse         Reapp. 
I.    Transit         Ingress 
I.     Shadow        Ingress 
I.    Transit         Egress 
I.    Shadow        Egress 

d      h.    m.    s        1 
31     1  64  48.9  . 

31  20  13 

31  20  47           t 

31  22  32 

31  23    6 

Phaui  of  the  Edipiet  of  the  SateUites  for  in  IflTerttng  Teleteope. 

I. 

O 

)i 

O 

r 
• 

^ 

V^ 

n. 

o 

1   ; 

n   r  ^ 

d            r 

•            • 

^7 

^ 

The  Satellites  are 

FEBRUARY, 
not  visible  this  month,  Jupiter  being  too  near  the  Sun. 

The  Satellites  are 

MARCH, 
not  vbible  this  month,  Jupiter  being  too  near  the  Sun. 

APRIL. 

I.    Shadow 
I.    Transit 
I.    Shadow 
I.    Transit 

n.    Eclipse 
I.    Eclipse 
I.    Occult. 

n.    Occult. 
I.    Shadow 
I.    Transit 
I.     Shadow 
I.    Transit 

Ingress 

Ingress 

Egress 

Egress 

Disapp. 

Disapp. 

Reapp. 

Reapp. 

Ingress 

Ingress 

Egress 

Egress 

d.     h.    m.    1. 
1     1     5 

1     1  87 

1     393 

1     3  55 

1  91  38  13.8 

1  99  93  40.9 

9     1    6 

9     1  30 

9  19  34 

9  90    0 

9  91  59 

9  92  94 

III.     Shadow        Ingress 

n.     Shadow        Ingress 

I.     Eclipse         Disapp. 

n.    Transit         Ingress 

III.    Transit         Ingress 

III.     Shadow        Egress 

II.     Shadow        Egress 

I.     Occult.          Reapp. 

n.    Transit         Egress 

in.    Transit         F^gress 

I.     Shadow        Ingress 

I.    Transit        Ingress 

d.    h.    B.    •. 
3  15  33 

3  16  19 

3  16  69  11.7 

3  17  93 

3  17  37 

3  18  68 

3  19  19 

3  19  37 

3  20  15 

3  91     9           1 

4  14    3 

4  14  35           1 
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WASHINGTON 

MEAN  TIME. 

1 

APRIL. 

d.     h     m.     i. 

d.     h.    m.     1. 

I.    Shadow 

Egress 

4  16  21 

IL 

Eclipse 

Disapp. 

12  13  35  37.5 

I.    Transit 

Egress 

4  16  53 

I. 

Occult. 

Reapp. 

12  16  10 

IV.     Shadow 

Ingress 

5    8  27 

n. 

Occult. 

Reapp. 

12  17  48 

n.    Eclipse 

Disapp. 

5  10  57  45.4 

I. 

Shadow 

Ingress 

13  10  27 

I.     Eclipse 

Disapp. 

5  11  20  49.2 

I. 

Transit 

Ingress 

13  11     9 

IV.     Shadow 

Egress 

5  12  12 

I. 

Shadow 

Egress 

13  12  45 

IV.    Transit 

Ingress 

5  13  35 

I. 

Transit 

Egress 

13  13  27 

I.    Occult. 

Reapp. 

5  14    8 

IV. 

Eclipse 

Disapp. 

13  15  54  15.5 

II.    Occult. 

Reapp. 

5  14  56 

IV. 

Eclipse 

Reapp. 

13  19  19  16.5 

IV.    Transit 

Egress 

5  17  22 

IV. 

Occult. 

Disapp. 

13  22  17 

I.     Shadow 

Ingress 

6    8  32 

IV. 

Occult. 

Reapp. 

14     1  54 

I.    Transit 

Ingress 

6    9    6 

I. 

Eclipse 

Disapp. 

14    7  43  20.9 

I.     Shadow 

Egress 

6  10  50 

n. 

Shadow 

Ingress 

14    8  11 

I.    Transit 

Egress 

6  11  24 

III. 

Eclipse 

Disapp. 

14    9  30  35.4 

III.    Eclipse 

Disapp. 

7    5  29  51.7 

u. 

Transit 

Ingress 

14    9  36 

n.    Shadow 

Ingress 

7    5  36 

I. 

Occult. 

Reapp. 

14  10  40 

L     Eclipse. 

Disapp. ' 

7    5  49  16.3 

n. 

Shadow 

Egress 

14  11     4 

II.    Transit 

Ingress 

7    6  47 

n. 

Transit 

Egress 

14  12  28 

II.     Shadow 

Egress 

7    8  29 

ID; 

Occult. 

Reapp. 

14  15  37 

I.    Occult. 

Reapp. 

7    8  39 

I. 

Shadow 

Ingress 

15    4  56 

n.     Transit 

Egress 

7    9  40 

I. 

Transit 

Ingress 

15    5  39 

III.     Occult. 

Reapp. 

7  11     9 

I. 

Shadow 

Egress 

15     7  14 

I.     Shadow 

Ingress 

8    3     1 

I. 

Transit 

Egress 

15     7  57 

I.    Transit 

Ingress 

8    3  36 

I. 

Eclipse 

Disapp. 

16     2  11  50.9 

I.     Shadow 

Egress 

8    5  19 

n. 

Eclipse 

Disapp. 

16    2  53  58.2 

I.    Transit 

Egress 

8     5  54 

I. 

Occult. 

Reapp. 

16     5  10 

II.    Eclipse 

Disapp. 

0    0  16    8.2 

II. 

Occult. 

Reapp. 

16    7  13 

I.     Eclipse 

Disapp. 

9    0  17  47.2 

I. 

Shadow 

Ingress 

16  23  24 

I.    Occult. 

Reapp. 

9    3  10 

I. 

Transit 

Ingress 

17    0    9 

n.     Occult. 

Reapp. 

9    4  23 

I. 

Shadow 

Egress 

17     1  42 

I.     Shadow 

Ingress 

9  21  30 

I. 

Transit 

Egress 

17    2  27 

I.    Transit 

Ingress 

9  22    7 

I. 

Eclipse 

Disapp. 

17  20  40  20.7 

I.     Shadow 

Egress 

9  23  48 

II. 

Shadow 

Ingress 

17  21  29 

I.     Transit 

Egress 

10    0  25 

II. 

Transit 

Ingress 

17  23    0 

I.    Eclipse 

Disapp. 

10  18  46  19.2 

III. 

Shadow 

Ingress 

17  23  36 

n.     Shadow 

Ingress 

10  18  54 

I. 

Occult. 

Reapp. 

17  23  40 

m.     Shadow 

Ingress 

•        10  19  34 

n. 

Shadow 

Egress 

18    0  21 

II.    Transit 

Ingress 

10  20  12 

II. 

Transit 

Egress 

18     1  52 

I.    Occult. 

Reapp. 

10  21  40 

III. 

Transit 

Ingress 

18    2  39 

n.     Shadow 

Egress 

10  21  46 

III. 

Shadow 

Egress 

18    2  59 

m.     Transit 

Ingress 

10  22    9 

m. 

Transit 

Egress 

18    6     0 

III.     Shadow 

Egress 

10  22  58 

I. 

Shadow 

Ingress 

18  17  53 

n.     Transit 

Egress 

10  23    4 

I. 

Transit 

Ingress 

18  18  39 

III.    Transit 

Egress 

11     1  32 

I. 

Shadow 

Egress 

18  20  11 

I.     Shadow 

Ingress 

11  15  58 

I. 

Transit 

Egress 

18  20  57 

I.    Transit 

Ingress 

11  16  38 

I. 

Eclipse 

Disapp. 

19  15    8  52.8 

I.     Shadow 

Egress 

11  18  16 

n. 

Eclipse 

Disapp. 

19  16  13  24.7 

I.     Transit 

Egress 

11  18  56 

I. 

Occult. 

Reapp. 

19  18  10 

I.     Eclipse 

Disapp. 

12  13  14  51.0 

II. 

Occult. 

Reapp. 

19  20  39 
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WASHINGTON  MEAN  TIME. 


APRIL. 


d.    h.    m.     s. 

d.      h.     B. 

I. 

Shadow 

Ingren 

20  12  22 

in. 

Transit 

Ingress 

25    7    7 

I. 

Transit 

Ingress 

20  13  10 

m. 

Transit 

Egress 

25  10  26 

I. 

Shadow 

Egress 

20  14  40 

Shadow 

Ingress 

25  19  48 

I. 

Tranait 

Egress 

20  15  28 

Transit 

Ingress 

25  20  40 

I. 

Eclipse 

Disapp. 

21    9  37  21.7 

Shadow 

Egress 

25  22    6 

n. 

Shadow 

Ingress 

21  10  46 

Transit 

Egress 

25  22  58 

n. 

Transit 

Ingress 

21  12  24 

Eclipse 

Disapp. 

26  17    2 

I. 

Occult. 

Reapp. 

21  12  40 

II. 

Eclipse 

Disapp. 

26  18  51 

m. 

Eclipse 

Disapp. 

21  13  31     9.8 

Occult. 

Reapp. 

26  20  10 

n. 

Shadow 

Egress 

21  13  38 

II. 

Occult. 

Reapp. 

26  23  30 

n. 

Transit 

Egress 

21  15  16 

Shadow 

Ingress 

27  14  16 

in. 

Occult. 

Reapp. 

21  20    3 

Transit 

Ingress 

27  15  10 

IV. 

Shadow 

Ingress 

22    2  43 

Shadow 

Egress 

27  16  34 

IV. 

Shadow 

Egress 

22    6  20 

Transit 

Egress 

27  17  28 

I. 

Shadow 

Ingress 

22    6  50 

I. 

Eclipse 

Disapp. 

28  11  31 

I. 

Transit 

Ingress 

22    7  40 

n. 

Shadow 

Ingress 

28  13  20 

I. 

Shadow 

Egress 

22    9    8 

I. 

Occult. 

Reapp. 

28  14  40 

I. 

Transit 

Egress 

22    9  58 

n. 

Transit 

Ingress 

28  15  12 

IV. 

Transit 

Ingress 

22  10  29   . 

n. 

Shadow 

Egress  W. 

28  16  13 

IV. 

Transit 

Egress 

22  13  56 

m. 

Eclipse 

Disapp. 

28  17  31 

I. 

Eclipse 

Disapp. 

23    4    5  50.8 

n. 

Transit 

Egress 

28  18    3 

n. 

Eclipse 

Disapp. 

23    5  31  43.0 

in. 

Eclipse 

Reapp. 

28  20  42 

I. 

Occult. 

Reapp. 

23    7  10 

m. 

Occult. 

Disapp. 

28  21    9 

n. 

Occult. 

Reapp. 

23  10    4 

m. 

Occult. 

Reapp. 

29    027 

I. 

Shadow 

Ingress 

24     1  19 

I. 

Shadow 

Ingress 

29    8  45 

I. 

Transit 

Ingress 

24    2  10 

I. 

Transit 

Ingress 

29    9  40 

I. 

Shadow 

Egress 

24    3  37 

I. 

Shadow 

Egress 

29  11     9 

I. 

Transit 

Egress 

24    4  28 

I. 

Transit 

Egress 

29  11  57 

I. 

Eclipse 

Disapp. 

24  22  34  20.3 

I. 

Eclipse 

Disapp. 

30    5  59 

n. 

Shadow 

Ingress 

25    0    3 

IL 

Eclipse 

Disapp. 

30    8     9 

I. 

Occult. 

Reapp. 

25     1  40 

I. 

Occult. 

Reapp. 

30    9  10 

II. 

Transit 

Ingress 

25     1  48 

IV. 

Eclipse 

Disapp. 

30  10  11 

11. 

Shadow 

Egress 

25    2  56 

n. 

Oanilt. 

Reapp. 

30  12  54 

in. 

Shadow 

Ingress 

25    3  37 

IV. 

Eclipse 

Reapp. 

30  13  27 

n. 

Tranait 

Egre» 

85    4  40 

nr. 

OocuH. 

Disapp, 

30  19     5 

lU, 

Shadow 

Egim 

95    7    0 

IV. 

Oocult. 

Reapp. 

30  23  19 

50.7 
5.8 


18.6 

52.0 
33.4 


47.0 
21.8 

58.0 

49.8 
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1                              Washington  mean  time. 

APRIL. 

Phatts  of  (he  Eelipifg  of  (he  8ateUites  for  an  Inyerang  Telescope. 

I. 

^  L 

^ 

m. 

d           E 

^ 

n. 

^ 

IV, 

d           r      F 
•          •      \ 

-^ 

MAY.                                                                      1 

d.     h.    m.    •. 

d.    h.    m.    g. 

I.    Shadow 

Ingress 

1    3  14 

n. 

Shadow 

Egress 

6  18  47 

I.    Transit 

Ingress 

1    4  10 

n. 

Transit 

Egress 

5  20  49 

I.    Shadow 

Egress 

1     5  31 

m. 

Eclipse 

Disapp. 

5  21  32  37.6 

I.    Transit 

Egress 

1     6  27 

III. 

Eclipse 

Reapp. 

6    0  42  27.0 

I.    Eclipse 

Disapp. 

3    0  28  15.6 

m. 

Occult. 

Disapp. 

6     I  34 

n.     Shadow 

Ingress 

2    2  37 

m. 

Occult. 

Reapp. 

6    4  50 

I.    Occult. 

Reappi 

2    3  40 

I. 

Shadow 

Ingress 

6  10  40 

n.    Transit 

Ingress 

2    4  35 

I. 

Transit 

Ingress 

6  11  40 

II.     Shadow 

Egress 

2    5  30 

I. 

Shadow 

Egress 

6  12  57 

n.    Transit 

Egress 

2    7  26  ' 

I. 

Transit 

Egress 

6  13  67 

in.     Shadow 

Ingress 

2    7  39 

I. 

Eclipse 

Disapp. 

7    7  53  40,4 

III.     Shadow 

Egress 

2  11     0 

n. 

Eclipse 

Disapp. 

7  10  46  53.8 

III.    Transit 

Ingress 

2  11  34 

I. 

Occult. 

Reapp. 

7  11  10 

m.    Transit 

Egress 

2  14  51 

n. 

Occult. 

Reapp.  W. 

7  15  42 

I.     Shadow 

Ingress 

2  21  42 

I. 

Shadow 

Ingress 

8    5    8 

I.    Transit 

Ingress 

2  22  40 

I. 

Transit 

Ingress 

8    6  10 

I.     Shadow 

Egress 

2  1^  59 

I. 

Shadow 

Egress 

8    726 

I.    Transit 

Egress 

3    0  57 

I. 

Transit 

Egress 

8    8  27 

I.    Eclipse 

Disapp. 

3  18  56  45.4 

IV. 

Shadow 

Ingress 

8  21    0 

II.     Eclipse 

Disapp. 

3  21  28  40.3 

IV. 

Shadow 

Egress 

9    0  28 

I.    Occult. 

Reapp. 

3  22  10 

I. 

Eclipse 

Disapp. 

9    2  22    8.0 

II.    Occult. 

Reapp. 

4    2  19 

u. 

Shadow 

Ingress 

9    6  13 

I.     Shadow 

Ingress  W. 

4  16  U 

1. 

Occult. 

Reapp. 

9    6  39 

I.    Transit 

Ingress 

4  17  10 

IV. 

Transit 

Ingress 

9    7    6 

I.     Shadow 

Egress 

4  18  28 

II. 

Transit 

Ingress 

9    7  21 

I.    Transit 

Egress 

4  19  27 

n. 

Shadow 

Egress 

9    8    4 

I.    Eclipse 

Disapp. 

5  13  25  12.6 

IV. 

Transit 

Egress 

9  10    6 

n.    Shadow 

Ingress  W. 

5  15  55 

n. 

Transit 

Egress 

9  10.12 

I.    Occult. 

Reapp. 

5  16  40 

m. 

Shadow 

Ingress 

9  11  40. 

n.    Transit 

Ingress 

5  18    9 

m. 

Shadow 

Egress 

9  15     I 
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WASHINGTON 

MEAN  TIME. 

MAY.                                                                      1 

<L     h.    m.     B. 

d.     h.    m.     a. 

m.    Transit 

Ingress  W. 

9  15  58 

IV. 

Eclipse 

Disapp. 

17     4  29  18.0 

m.    Transit 

Egress 

9  19  13 

I. 

Transit 

Egress 

17    4  57 

I.     Shadow 

Ingress 

9  23  37 

IV. 

Eclipse 

Reapp. 

17     7  35  10.4 

I.     Transit 

Ingress 

10    0  40 

IV. 

Occult. 

Disapp.  W. 

17  15  32 

I.     Shadow 

Egress 

10     1  54 

IV. 

Occult. 

Reapp. 

17  18  15           1 

I.    Transit 

Egress 

10    2  57 

I. 

Eclipse 

Disapp. 

17  22  44  27.5  : 

I.     Eclipse 

Disapp. 

10  20  50  37.6 

I. 

Occult. 

Reapp. 

18    2    8 

11.     Eclipse 

Disapp. 

11     0    6    7.7 

II. 

Eclipse 

Disapp. 

18    2  43  27.0 

I.    Occult. 

Reapp. 

II    0    9 

11. 

Occult. 

Reapp. 

18    7  64 

n.    Occult. 

Heapp. 

11     5    7 

I. 

Shadow 

Ingress 

18  19  59 

I.     Shadow 

Ingress 

11  18    5 

I. 

Transit 

Ingress 

18  21  10 

I.    Transit 

Ingress 

U  19  10 

I. 

Shadow 

Egress 

18  22  16 

I.     Shadow 

Egress 

11  20  22 

I. 

Transit 

Egress 

18  23  27 

L     Transit 

Egress 

11  21  27 

I. 

Eclipse 

Disapp. 

19  17  12  63.1 

L    Eclipse 

Disapp. 

12  15  19    4.1 

I. 

Occult. 

Reapp. 

19  20  37 

n.     Shadow 

Ingress 

12  18  30 

n. 

Shadow 

Ingress 

19  21     4 

I.    Occult. 

Reapp. 

12  18  39 

II. 

Transit 

Ingress 

19  23  28 

II.     Transit 

Ingress 

12  20  44 

II. 

Shadow 

Egress 

19  23  56 

II.     Shadow 

Egress 

12  21  21 

II. 

Transit 

Egress 

20    2  18 

n.     Transit 

Egress 

12  23  34 

in. 

Eclipse 

Disapp. 

20    6  34  50.0 

m.     Eclipse 

Disapp. 

13     1  33  59.5 

m. 

Eclipse 

Reapp. 

20    8  43  62  8 

III.     Eclipse 

Reapp. 

13    4  42  56.1 

m. 

Occult. 

Disapp. 

20  10  19 

III.    Occult. 

Disapp. 

13     5  58 

IIL 

Occult. 

Reapp. 

20  13  30           1 

m.    Occult. 

Reapp. 

13     9  11 

I. 

Shadow 

Ingress 

20  14  28 

I.     Shadow 

Ingress 

13  12  34 

I. 

Transit 

Ingress  W. 

20  15  39 

I.    Transit 

Ingress 

13  13  40 

I. 

Shadow 

Egress 

20  16  46 

I.     Shadow 

Egress 

13  14  51 

I. 

Transit 

Egress 

20  17  56 

I.     Transit 

Egress  W. 

13  15  57 

I. 

Eclipse 

Disapp. 

21  11  41  20.3 

I.     Eclipse 

Disapp. 

14     9  47  31.6 

I. 

Occult. 

Reapp. 

21  15     7 

I.    Occult. 

Reapp. 

14  13    8 

II. 

Eclipse 

Disapp.  W. 

21  16     1  34.6 

n.     Eclipse 

Disapp. 

14  13  24  18.3 

n. 

Occult. 

Reapp. 

21  21  17 

n.    Occult. 

Reapp. 

14  18  30 

I. 

Shadow 

Ingress 

22    8  57 

I.     Shadow 

Ingress 

15     7    2 

I. 

Transit 

Ingress 

22  10     9 

I.     Transit 

15     8  10 

I. 

Shadow 

Egress 

22  11   14 

I.     Shadow 

Egress 

15    9  19 

I. 

Transit 

Egress 

22  12  26 

I.    Transit 

Egress 

15  10  27 

L 

Eclipse 

Disapp. 

23    6     9  46.5 

I.     Eclipse 

Disapp. 

16     4  15  58.2 

I. 

Occult. 

Reapp. 

23    9  36 

I.    Occult. 

Reapp. 

16    7  38 

II. 

Shadow 

Ingress 

23  10  22 

n.     Shadow 

Ingress 

16    7  47 

II. 

Transit 

Ingress 

23  12  50 

II.     Transit 

Ingress 

16  10    6 

II. 

Shadow 

Egress 

23  13  13 

n.     Shadow 

Egress 

16  10  38 

II. 

Transit 

Egress  W. 

23  15  39 

n.    Transit 

Egress 

16  12  56 

m. 

Shadow 

Ingress 

23  19  41 

in.     Shadow 

Ingress  W. 

16  15  40 

m. 

Shadow 

Egress 

23  23    0 

III.     Shadow 

Egress 

16  19     1 

m. 

Transit 

Ingress 

24    0  40 

III.     Transit 

Ingress 

16  20  20 

I. 

Shadow 

Ingress 

24     3  26 

III.     Transit 

Egress 

16  23  32 

m. 

Transit 

Egress 

24     3  60 

I.     Shadow 

Ingress 

17     1  31 

I. 

Transit 

Ingress 

24    4  39 

I.    Transit 

Ingress 

17    2  40 

I. 

Shadow 

Egress 

24    6  42 

I.     Shadow 

Egress 

17    3  48 

I. 

Transit 

Egress 

24     6  66 
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WASHINGTON  MEAN  TIME. 

MAY. 

d.     h.    m.    8. 

d.     h.    m.    8. 

I.    Eclipse 

Disapp. 

25    0  38  15.4 

I. 

Shadow 

Egress 

27  18  40 

I.    Occult. 

Reapp. 

25     4    6 

I. 

Transit 

Egress 

27  19  55 

II.     Eclipse 

Disapp. 

25     5  20  38.7 

I. 

Eclipse 

Disapp. 

28  13  35     7.3 

n.    Occult. 

Reapp. 

25  10  39 

I. 

Occult. 

Reapp. 

28  17     5 

IV.     Shadow 

Ingress  W. 

25  15  18 

n. 

Eclipse 

Disapp. 

28  18  38  42.4 

IV.    Shadow 

Egress 

25  18  36 

II. 

Occult. 

Reapp. 

29     0    0 

I.     Shadow 

Ingress 

25  21  54 

I. 

Shadow 

Ingress 

29  10  51 

I.    Transit 

Ingress 

25  23    9 

I. 

Transit 

Ingress 

29  12     8 

I.     Shadow 

Egress 

26     0  11 

I. 

Shadow 

Egress 

29  13     8 

I.    Transit 

Egress 

26     1  26 

I. 

Transit 

Egress  W. 

29  14  25 

IV.    Transit 

Ingress 

26     3  19 

I. 

Eclipse 

Disapp. 

30    8     3  33.5 

IV.    Transit 

Egress 

26     5  45 

I. 

Occult. 

Reapp. 

30  11  34 

I.    Eclipse 

Disapp. 

26  19    6  40.9 

II. 

Shadow 

Ingress 

30  12  56 

I.    Occult. 

Reapp. 

26  22  35 

11. 

Transit 

Ingress  W. 

30  15  33 

n.     Shadow 

Ingress 

26  23  39 

II. 

Shadow 

Egress  W. 

30  15  48 

n.    Transit 

Ingress 

27    2  12 

II. 

Transit 

Egress 

30  18  21 

n.     Shadow 

Egress 

27    2  31 

m. 

Shadow 

Ingress 

30  23  42 

n.    Transit 

Egress 

27    5     1 

m. 

Shadow 

Egress 

31     3     0 

m.     Eclipse 

Disapp 

27    9  35  51.2 

III. 

Transit 

Ingress 

31     4  57 

m.    Eclipse 

Reapp. 

27  12  42  59.4 

I. 

Shadow 

Ingress 

31     5  20 

m.    Occult. 

Disapp.  W. 

27  14  37 

I. 

Transit 

Ingress 

31     6  37 

I.     Shadow 

Ingress 

27  16  23 

I. 

Shadow 

Egress 

31     7  37 

I.    Transit 

Ingress 

27  17  38 

m. 

Transit 

Egress 

31     8    4 

m.    Occult. 

Reapp. 

27  17  48 

I. 

Transit 

Egress 

31     8  53 

Phases  Of  the  EeUpifs  Of  the  Sati 

illites  for  an  Inyerting  Teleseope. 

I. 

•      zz 

^ 

m. 

d            r    E 
•            •    \ 

^ 

n. 

^ 

IV. 

d 

• 

r 
• 

w 

JUNE. 

d.     h.    m.    1. 

d.    h.    m.   1. 

I.     Eclipse 

Disapp. 

1     2  32     2.3 

I. 

Shadow 

Ingress 

1  23  48 

I.    Occult. 

Reapp. 

1     6     4 

I. 

Transit 

Ingress 

2     1     7 

n.    Eclipse 

Disapp. 

1     7  57  39.5 

1. 

Shadow 

Egress 

2    2    5 

n.    Occult. 

Reapp. 

1  13^23 

I. 

Transit 

Egreas 

2    3  23 

56 
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WASHINGTON 

MEAN  TIME. 

JUNE. 

<L     h.    m.     ■. 

<L     h.    m.    1. 

I.     Eclipse 

Disapp. 

3  21     0  27.5 

I. 

Occult. 

Reapp. 

10    2  29 

rV.    Eclipse 

Disapp. 

2  22  46  51.6 

n. 

Shadow 

Ingress 

10    4  48 

I.    Occult. 

Reapp. 

3    0  33 

II. 

Transit 

Ingress 

10    7  34 

IV.    Eclipse 

Reapp. 

3     1  42    7.4 

II. 

Shadow 

Egress 

10     7  40 

II.    Shadow 

Ingress 

8    2  13 

II. 

Transit 

Egress 

10  10  21 

II.    Transit 

Ingress 

3    4  54 

in. 

Eclipse 

Disapp. 

10  17  36  44.6 

U.     Shadow 

Egr»» 

3    5    5 

I. 

Shadow 

Ingress 

10  20  11 

II.     Transit 

Egress 

3    7  42 

m. 

Eclipse 

Reapp. 

10  20  42     1.6 

IV.    Occult. 

Disapp. 

3  11  31 

I. 

Transit 

Ingress 

10  21  33 

ni.    Eclipse 

Disapp. 

3  13  36  20.5 

I. 

Shadow 

Egress 

10  22  28 

IV.    Occult. 

Reapp. 

3  13  36 

m. 

Occult. 

Disapp. 

10  23     4 

m.    Eclipse 

Reapp. 

3  16  42  33.5 

I. 

Transit 

Egress 

10  23  48 

I.     Shadow 

Ingress 

3  18  17 

m. 

Occult. 

Reapp. 

11     2     8 

m.    Occult. 

Disapp. 

3  18  52 

IV. 

Shadow 

Ingress 

11     9  34 

I.    Transit 

Ingress 

3  19  37 

IV. 

Shadow 

Egress 

11  12  43 

I.     Shadow 

Egress 

3  20  34 

I. 

Eclipse 

Disapp. 

11  17  22  41.0 

I.    Transit 

Egress 

3  21  53 

I. 

Occult. 

Reapp. 

11  20  58 

m.    Occult. 

Reapp. 

3  21  59 

IV. 

Transit 

Ingress 

11  23     2 

I.    Eclipse 

Disapp.  W. 

4  15  28  54.4 

n. 

Eclipse 

Disapp. 

11  23  52  31.5 

I.    Occult. 

Reapp. 

4  19    2 

IV. 

Transit 

Egress 

12    0  43 

n.    Eclipse 

Disapp. 

4  21  15  41.5 

n. 

Occult. 

Reapp. 

12     5  25 

n.    Occult. 

Reapp. 

5    2  43 

I. 

Shadow 

Ingress  W. 

12  14  39 

I.    Shadow 

Ingress 

5  12  45 

I. 

Transit 

Ingress 

12  16     2 

I.     Transit 

Ingress  W. 

5  14    6 

I. 

Shadow 

Egress 

12  16  56           1 

I.    Shadow 

Egress  W. 

5  15    2 

I. 

Transit 

Egress 

12  18  18       ; 

I.    Transit 

Egress 

5  16  22 

I. 

Eclipse 

Disapp. 

13  11  51     6.3 

I.    Eclipse 

Disapp. 

6    9  57  19.7 

I. 

Occuk. 

Reapp.  W. 

13  15  27 

I.    Occult. 

Reapp. 

6  13  31 

n. 

Shadow 

Ingress 

13  18     6 

n.     Shadow 

Ingress  W 

6  15  31 

n. 

Transit 

Ingress 

13  20  54 

II.     Transit 

Ingress 

6  18  14  ' 

n. 

Shadow 

Egress 

13  20  57 

n.     Shadow 

Egress 

6  18  22 

n. 

Transit 

Egress 

13  23  41 

n.     Transit 

Egress 

6  21     2 

in. 

Shadow 

Ingress 

14     7  45 

m.     Shadow 

Ingress 

7    3  43 

I. 

Shadow 

Ingress 

14    9     8 

m.     Shadow 

Egress 

7    7     1 

I. 

Transit 

Ingress 

14  10  31 

I.     Shadow 

Ingress 

7    7  14 

m. 

Shadow 

Egress 

14  11     1 

I.    Transit 

Ingress 

7    8  35 

I. 

Shadow 

Eigress 

14  11  25 

m.    Transit 

Ingress 

7    9  11 

I. 

Transit 

Egress 

14  12  46 

I.    Shadow 

Egress 

7    9  31 

m. 

Ingress 

14  13  23 

I.    Transit 

Egress 

7  10  50 

in. 

Transit 

Egress 

14  16  95 

m.    Transit 

Egress 

7  12  16 

I. 

Eclipse 

Disapp. 

15    6  19  35.8  J 

I.    EcUpse 

Disapp 

8    4  25  48.8 

I. 

Occult. 

Reapp. 

15     9  56 

I.    Occult. 

Reapp. 

8    8    0 

n. 

Eclipse 

Disapp. 

15  13  11  15.9 

n.    Eclipse 

Disapp. 

8  10  34  32.3 

n. 

Occult. 

Reapp. 

15  18  46 

n.    Occult. 

Reapp. 

8  16    5 

I. 

Shadow 

Ingress 

16     3  36 

I.    Shadow 

Ingress 

9     1  42 

I. 

Transit 

Ingress 

16    5    0 

I.    Transit 

Ingreas 

9    3    4 

I. 

Shadow 

Egress 

16    5  53 

I.    Shadow 

Egress 

9    3  59 

I. 

Transit 

Egress 

16     7  16 

I.    TransU 

Egress 

9    5  20 

I. 

Eclipse 

Disapp. 

17    0  48    0.8 

I.    Eclipse 

Disapp. 

9  22  54  13.9 

I. 

Occult. 

Reapp. 

"'"  1 
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WASHINGTON  MEAN  TIME, 

JUNE. 

d.     h.    m.    ■. 

d.    h.    m.    ■. 

n.    Shadow 

Ingress 

17    7  24 

I. 

Eclipse 

Disapp. 

24    2  41  48.4 

II.    Transit 

Ingress 

17  10  13 

I. 

Occult. 

Reapp. 

24    6  20 

n.     Shadow 

Egress 

17  10  U 

n. 

Shadow 

Ingress 

24    9  59 

II.    Transit 

Egress 

17  13    0 

u. 

Shadow 

Egress  W. 

24  12  49 

m.    Eclipse 

Disapp. 

17  21  37  21.9 

u. 

Transit 

Ingress  W. 

24  12  50 

I.     Shadow 

Ingress 

17  22     5 

n. 

Transit 

Egress  W. 

24  15  36 

I.    Transit 

Ingress 

17  23  29 

I. 

Shadow 

Ingress 

24  23  59 

I.    Shadow 

Egress 

18    0  22 

I. 

Transit 

Ingress 

25     1  24 

III.    Eclipse 

Reapp. 

18    0  41  42.1 

m. 

Eclipse 

Disapp. 

25     1  38    5.2 

I.    Transit 

Egress 

18     I  44 

I. 

Shadow 

Egress 

25    2  16 

m.    Occult. 

Disapp. 

18    3  IS 

I. 

Transit 

Egress 

25     3  39 

m.    Occult. 

Reapp. 

18    6  15 

in. 

EcUpee 

Reapp. 

25    4  41  28.0 

I.    Eclipse 

Disapp. 

18  19  16  28.3 

m. 

Occult. 

Disapp. 

25    7  19 

I.    Occult. 

Reapp. 

18  22  54 

ni. 

Occult. 

Reapp. 

25  10  17 

n.    Eclipse 

Disapp. 

19    2  29  12.3 

I. 

Eclipse 

Disapp. 

25  21  10  16.2 

n.    Eclipse 

Reapp. 

19    5  15  22.5 

I. 

Occult. 

Reapp. 

26    0  48 

n.    Occult. 

Disapp. 

19     5  17 

n. 

Eclipse 

Disapp. 

26     5     5  43.7 

n.     Occult. 

Reapp. 

19    8    4 

n. 

Eclipse 

Reapp. 

26     7  51  31.7 

I.     Shadow 

Ingress 

19  16  33 

n. 

Occult. 

Disapp. 

26     7  55 

IV.     Eclipse 

Disapp. 

19  17    5  20.2 

n. 

Occult. 

Reapp. 

26  IC  41 

I.     Transit 

Ingress 

19  17  58 

I. 

Shadow 

Ingress 

26  18  27 

I.     Shadow 

Egress. 

19  18  50 

I. 

Transit 

Ingress 

26  19  53 

IV.     Eclipse 

Reapp. 

19  19  48  56.0 

I. 

Shadow 

Egress 

26  20  44 

I.    Transit 

Egress     ' 

19  20  14 

I. 

Transit 

Egress 

26  22     8 

IV.    Occult. 

Disapp. 

20    7     1 

I. 

Eclipse 

Disapp  W. 

27  15  38  41.5 

IV.    Occult. 

Reapp. 

20    8  10 

I. 

Occult. 

Reapp. 

27  19  17 

I.    Eclipse 

Disapp.  W. 

20  13  44  53.2 

n. 

Shadow 

Ingress 

27  23  16 

I.    Occult. 

Reapp. 

20  17  22 

u. 

Shadow 

Egress 

28    2    7 

II.     Shadow 

Ingress 

20  20  41 

n. 

Transit 

Ingress 

28    2    8 

II.    Transit 

Ingress 

20  23  31 

IV.. 

Shadow 

Ingress 

28    3  52 

II.     Shadow 

Egress 

20  23  32 

n. 

Transit 

Egress 

28    4  54 

II.     Transit 

Egress 

21     2  18 

rv. 

Shadow 

Egress 

28    6  49 

I.     Shadow 

Ingress 

21  11    2 

I. 

Shadow 

Ingress  W. 

28  12  56 

m.     Shadow 

Ingress 

21  11  46 

I. 

Transit 

Ingress  W. 

28  14  21 

I.    Transit 

Ingress 

21  12  26 

I. 

Shadow 

Egress  W. 

28  15  13 

I.     Shadow 

Egress  W. 

21  13  19 

in. 

Shadow 

Ingress  W. 

28  15  46 

I.    Transit 

Egress  W. 

21  14  42 

I. 

Transit 

Egress 

28  16  36 

in.     Shadow 

Egress  W, 

21  15     I 

m. 

Shadow 

Egress 

28  19     1 

III.     Transit 

Ingress 

21  17  31 

ni. 

Transit 

Ingress 

28  21  34 

m.    Transit 

Egress 

21'  20  31 

in. 

Transit 

Egress 

29    0  31 

I.    Eclipse 

Disapp. 

22    8  13  23.0 

I. 

Eclipse 

Disapp. 

29  10    7  10.6 

I.    Occult. 

Reapp. 

22  11  51 

I. 

Occult. 

Reapp.  W, 

29  13  45 

U.    Eclipse 

Disapp.  W. 

22  15  47  49.9 

n. 

Eclipse  * 

Disapp. 

29  18  24  14.6 

n.    Eclipse 

Reapp. 

22  18  33  49.1 

H. 

Eclipse 

Reapp. 

29  21     9  51.4 

;  n.    Occult. 

Disapp. 

22  18  37 

n. 

Occult. 

Disapp, 

29  21  14 

II.    Occult. 

Reapp. 

22  21  23 

n. 

Occult. 

Reapp. 

30    0    0 

I.    Shadow 

Ingress 

23    5  30 

I. 

Shadow 

Ingress 

30    7  24 

I.    Transit 

Ingress 

23    6  55 

I. 

Transit 

Ingress 

30    8  50 

I.    Shadow 

Egress 

23    7  47 

I. 

Shadow 

Egress 

30    9  41 

I.    Transit 

Egress 

23     9  10                 I. 

Transit 

Egress 

30  11     5 
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WASHINGTON  MEAN  TIME. 

JUNE. 

Phases  of  the  Eelipses  of  the  Satelliles  for  an  inverting  Telescope. 

I. 

d       p 

^ 

III. 

d         r 

•         • 

^'^ 

•       \~ 

^ 

t^ 

n. 

■■  i 

^ 

IV. 

d       r 

•       • 

w 

JULY. 

d.     h.    m.     •. 

d.     h.    m.     «. 

I.     Eclipse 

Disapp. 

1     4  35  37.3 

I. 

Shadow 

Egress 

5  17     7 

1.    Occult. 

Reapp. 

1     8  13 

I. 

Transit 

Egress 

5  18  30 

II.     Shadow 

Ingress  W. 

1  12  33 

III. 

Shadow 

Ingress 

5  19  47 

II.     Shadow 

Egress  W. 

1   15  24 

III. 

Shadow 

Ingress 

5  23     1 

II.     Transit 

Ingress  W. 

1  15  25 

III. 

Transit 

Egress 

6     1  33 

11.     Transit 

Egress 

1   18  10 

III. 

Transit 

Egress 

6     4  28 

I.     Shadow 

Ingress 

2     1  53 

IV. 

Eclipse 

Disapp. 

6  11  23  59.3 

I.    Transit 

Ingress 

2     3  18 

I. 

Fxjlipse 

Disapp. 

6   12     1     2.3 

I.     Shadow 

Egress 

2    4  10 

IV. 

Eclipse 

Reapp.  W. 

6  13  54  47.7 

I.     Transit 

Egress 

2     5  33 

I. 

Occult. 

Reapp.  W. 

6  15  38           1 

III.     Eclipse 

Disapp. 

2     5  39  28.5 

II. 

Eclipse 

Disapp.' 

6  21     0  30.5  1 

III.     Eclipse 

Reapp. 

2    8  41  53.3 

II. 

Eclipse 

Reapp. 

6  23  45  44.5  ' 

III.    Occult. 

Disapp. 

2  11  21 

II. 

Occult. 

Disapp. 

6  23  48 

III.    Occult. 

Reapp.  W. 

2  14  17 

II. 

Occult. 

Reapp. 

7     2  34 

I.     Eclipse 

Disapp. 

2  23    4     5.7 

I. 

Shadow 

Ingress 

7    9  18           1 

I.    Occult. 

Reapp. 

3    2  42 

I. 

Transit 

Ingress 

7  10  43 

II.     Eclipse 

Disapp. 

3     7  42    5.9 

I. 

Shadow 

Egress 

7  11  35           ' 

II.    Eclipse 

Reapp. 

3  10  27  31.3 

I. 

Transit 

Egress  W. 

7  12  58 

II.    Occult. 

Disapp. 

3  10  31 

I. 

Eclipse 

Disapp. 

8     6  29  28.5  ' 

II.    Occult. 

Reapp.  W. 

3  13  17 

I. 

Occult. 

Reapp. 

8  10    6 

I.     Shadow 

Ingress 

3  20  21 

II. 

Shadow 

Ingress  W. 

8  15    0           1 

I.    Transit 

Ingress 

3  21  47 

II. 

Transit 

Ingress 

8  17  58 

I.     Shadow 

F^gress 

3  22  38 

II. 

Shadow 

Egress 

8  17  59 

I.    Transit 

Egress 

4     0    2 

II. 

Transit 

Egress 

8  20  43 

I.    Eclipse 

Disapp. 

4  17  32  31.4 

I. 

Shadow 

Ingress 

9     3  47 

I.    Occult. 

Reapp. 

4  21  10 

I. 

Transit 

Ingress 

9     5  11 

II.     Shadow 

Ingress 

5     1  51 

I. 

Shadow 

Egress 

9    6    4           ' 

II.    Shadow 

Egress 

5    4  42 

I. 

Transit 

F^ress 

9     7  26 

II.    Transit 

Ingress 

5    4  42 

III. 

Fxslipse 

Disapp. 

9    9  40  22.6  ' 

II.    Transit 

Egress 

5    7  27 

III. 

Eclipse 

Reapp.  W. 

9  12  41  48.6 

I.     Shadow 

Ingress  W. 

5  14  50 

III. 

Occult. 

Disapp.  W. 

9  15  18 

I.    Transit 

Ingress 

5  16  15 

IIL 

Occult. 

Reapp. 

9  18  12 
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WASHINGTON 

MEAN  TIME. 

JULY. 

d.    h.    m.    ■. 

d.     h.    m.     8. 

I.    Eclipse 

Disapp. 

10    0  67  67.9 

II. 

Eclipse 

Disapp.  W. 

17  12  64  24.6 

I.    Occult. 

Reapp. 

10    4  34 

n. 

Occult. 

Reapp. 

17  18  20 

n.    Eclipse 

Disapp. 

10  10  18  19.6 

I. 

Shadow 

Ingress 

18    0  10 

n.     Eclipse 

Reapp. 

10  13     3  21.9 

I. 

Transit 

Ingress 

18     1  31 

II.     Occult. 

Disapp. 

10  13    6 

I. 

Shadow 

Egress 

18    2  27 

n.    Occult. 

Reapp.  W. 

10  16  60 

I. 

Transit 

Egress 

18     3  46 

I.     Shadow 

Ingress 

10  22  16 

I. 

Eclipse 

Disapp. 

18  21  20  20.0 

I.     Transit 

Ingress 

10  23  39 

I. 

Occult. 

Reapp. 

19    0  64 

I.     Shadow 

Egress 

11     0  32 

n. 

Shadow 

Ingress 

19    7    3 

I.    Transit 

Egress 

11     1  64 

II. 

Transit 

Ingress 

19     9  46 

L     Eclipse 

Disapp. 

11  19  26  23.8 

II. 

Shadow 

Egress 

19    9  62 

I.    Occult. 

Reapp. 

11  23    2 

II. 

Transit 

Egress  W. 

19  12  29 

U.     Shadow 

Ingress 

12    4  27 

I. 

Shadow 

Ingress 

19  18  38 

II.     Transit 

Ingress 

12    7  14 

I. 

Transit 

Ingress 

19  19  69 

n.     Shadow 

Egress 

12    7  17 

I. 

Shadow 

Egress 

19  20  64 

II.     Transit 

Egress 

12    9  69 

I. 

Transit 

Egress 

19  22  14 

,    I.     Shadow 

Ingress 

12  16  44 

in. 

Shadow 

Ingress 

20     3  48 

I.    Transit 

Ingress 

12  18    7 

m. 

Shadow 

Egress 

20    7    0 

I.     Shadow 

Egress 

12  19     1 

III. 

Transit 

Ingress 

20    9  18 

I,     Transit 

Egress 

12  20  22 

m. 

Transit 

Ingress  W. 

20  12    9 

m.     Shadow 

Ingress 

12  23  48 

I. 

Eclipse 

Disapp.  W. 

20  16  48  63.0 

III.     Shadow 

Egress 

13    3     1 

I. 

Occult. 

Reapp. 

20  19  21 

III.     Transit 

Ingress 

13    6  28 

11. 

Eclipse 

Disapp. 

21     2  12  36.6 

ni.     Transit 

Egress 

13    8  20 

II. 

Occult. 

Reapp. 

21     7  36 

I.    Eclipse 

Disapp.  W. 

13  13  64  65.9 

I. 

Shadow 

Ingress  W. 

21  13     7 

I.     Occult. 

Reapp. 

13  17  30 

I. 

Transit 

Ingress  W. 

21  14  27 

n.     Eclipse 

Disapp. 

13  23  36  37.6 

I. 

Shadow 

Egress  W. 

21  15  23 

II.    Occult. 

Reapp. 

14    6    6 

I. 

Transit 

Egress 

21  16  42 

I.    Shadow 

Ingress 

14  11  12 

I. 

Eclipse 

Disapp. 

22  10  17  20.9 

I.    Transit 

Ingress  W. 

14  12  36 

I. 

Occult. 

Reapp.  W. 

22  13  48 

I.     Shadow 

.    Egress  W. 

14  13  29 

u. 

Shadow 

Ingress 

22  20  20 

I.    Transit 

Egress  W. 

14  14  60 

II. 

Transit 

Ingress 

22  22  69 

IV.    Shadow 

Ingress 

14  22  10 

n. 

Shadow 

Egress 

22  23  10 

IV.    Shadow 

Eigress 

16    0  56 

n. 

Transit 

Egress 

23     1  43     . 

I.    Eclipse 

Disapp. 

16     8  23  20.8 

IV. 

Eclipse 

Disapp. 

23     6  43  32.0 

I.    Occult. 

Reapp.  W. 

16  11  68 

I. 

Shadow 

Ingress 

23     7  36 

n.     Shadow 

Ingress 

16  17  46 

IV. 

Eclipse 

Reapp. 

23    8    0    7.8 

II.    Transit 

Ingress 

16  20  30 

I. 

Transit 

Ingress 

23    8  64 

n.     Shadow 

Egress 

16  20  34 

I. 

Shadow 

Egress 

23     9  62 

n.     Transit 

Egress 

15  23  14 

I. 

Transit 

Egress  W, 

23  11     9 

I.     Shadow 

Ingress 

10    6  41 

m. 

Eclipse 

Disapp. 

23  17  42  10.6 

I.    Transit 

Ingress 

16     7    3 

m. 

Eclipse 

Reapp. 

23  20  41  37.7 

I.     Shadow 

Egress 

16    7  68 

m. 

Occult. 

Disapp. 

23  22  69 

I.    Transit 

Egress 

16     9  18 

m. 

Occult. 

Reapp. 

24     1  49 

m.     Eclipse 

Disapp.  W. 

16  13  41  S9.7 

I. 

Eclipse 

Disapp. 

24     4  46  62.3 

III.    Eclipse 

Reapp. 

16  16  41  66.7 

I. 

Occult. 

Reapp. 

24    8  16 

m.    Occult. 

Disapp. 

16  19  11 

n. 

Eclipse 

Disapp.  W. 

24  16  30  22.0 

m.    Occult. 

Reapp. 

16  22     3 

II. 

Occult. 

Reapp. 

24  20  49 

I.    Eclipse 

Disapp. 

17    2  61  63.3 

I. 

Shadow 

Ingress 

26    2    4 

I.     Occult. 

Reapp. 

17    6  26 

I. 

Transit 

Ingress 

26    3  22 
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WASHINGTON  MEAN  TIME. 

JULY.                                                                     1 

d.     h.    ra.    8. 

d.     h.    m.    s. 

I.     Shadow 

Egress 

25     4  20 

I. 

Shadow 

Egress 

28  17  17 

I.     Transit 

Egress 

25     5  37 

I. 

Transit 

Egress 

28  18  32 

I.    Eclipse 

Disapp. 

25  23  14  20.1 

I. 

Eclipse 

Disapp.  W. 

29  12  11  23^ 

L    Occult. 

Reapp. 

26     2  44 

I. 

Occult. 

Reapp.  W. 

29  15  39 

n.     Shadow 

Ingress 

26    9  38 

n. 

Shadow 

Ingress 

29  29  56 

n.     Transit 

Ingress  W. 

26  12  13 

n. 

Transit 

Ingress 

30     1  26 

n.     Shadow 

Egress  W. 

26  12  28 

n. 

Shadow 

Egress 

30     i  46 

n.    Transit 

Egress  W. 

26  14  57 

n. 

Transit 

Egress 

30    4    9 

L    Shadow 

Ingress 

26  20  33 

I. 

Shadow 

Ingress 

30    9  SO 

I.    Transit 

Ingress 

26  21  50 

I. 

Transit 

Ingress  W. 

39  10  44 

I.     Shadow 

Egress 

26  22  49 

I. 

Shadow 

Egress  W. 

30  11  46 

I.    Transit 

Egress 

27    0    5 

I. 

Transit 

Egress  W. 

30  19  59 

m.    ShadoS¥ 

Ingress 

27    7  50 

m. 

Eclipse 

Disapp. 

30  21  42  51.4 

m.    Shadow 

Egress  W. 

27  11     1 

m. 

Eclipse 

Reapp. 

31    0  41  18.2 

m.     Transit 

Ingress  W. 

27  13    4 

m. 

Occult. 

Disapp. 

31    2  42 

m.    Transit 

Egress  W. 

27  15  53 

in. 

Occult. 

Reapp. 

31    5  30 

I.    Eclipse 

Disapp. 

27  17  42  54.1 

I. 

Eclipse 

Disapp. 

31    6  39  56.2 

L    Occult. 

Reapp. 

27  21  12 

I. 

Occult. 

Reapp. 

31  10    6 

n.    Eclipse 

Disapp. 

28    4  48  28.2 

IV. 

Shadow 

Ingress 

31  16  29 

IT.    Occult. 

Reapp. 

28  10    2 

n. 

Eclipse 

Disapp. 

31  18    6  19.1 

I.     Shadow 

Ingress  W. 

28  15     1 

IV. 

Shadow 

Egress 

31  19     1 

I.    Transit 

Ingress 

28  16  17 

n. 

Occult. 

Reapp. 

31  23  15 

Phases  Of  (he  Eelipws  Of  the  Sail 

flutes  for  an  Inyerttng  Teleseope. 

I. 

^ 

m. 

d 

r          r 
•          > 

^ 

n. 

^ 

IV. 

d        r 

•        • 

w 

AUGUST.                                                                  1 

d.    h.    m.    ■. 

d.    h.    m.    •. 

I.    Shadow 

Ingress 

1     3  58 

n. 

Transit 

Ingress  W. 

2  14  40 

I.    Transit 

Ingress 

1     5  11 

n. 

Shadow 

Egress  W. 

2  15    3 

I.     Shadow 

Egress 

1    6  14 

11. 

Transit 

Egress 

2  17  22 

I.    Transit 

Egress 

I    7  26 

Shadow 

Ingress 

2  22  27 

L     Eclipse 

Disapp. 

2     18  25.2 

Transit 

Ingress 

2  23  38 

I.    Occult. 

Reapp. 

2    4  33 

Shadow 

Egress 

3    0  43 

n.     Shadow 

Ingress  W. 

2  12  14 

Transit 

Egress 

3     1  53 
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WASHINGTON 

MEAN  TBfE. 

AUGUST. 

<L     h.    m.     1. 

d.     h.    m.    ■. 

m.     Shadow 

Ingress  W. 

3  11  51 

I.    Eclipse 

Disapp. 

10  21  31  12.5 

m.    Shadow 

Egress  W. 

3  15     1 

in.    Transit 

Egress 

10  23     7 

in.    Transit 

Ingress 

3  16  45 

I.    Occult. 

Reapp. 

11     0  48 

III.     Transit 

Egress 

3  19  32 

n.*  Eclipse 

Disapp.  W. 

11    9  59  52.3 

I.    Eclipse 

Disapp. 

3  19  37    0.5 

n.    Occult. 

Reapp.  W. 

11  14  49 

I.    Occult. 

Reapp. 

3  23    0 

I.    Shadow 

Ingress 

11  18  49 

n.    Eclipse 

Disapp. 

4    7  24  13.0 

1.    Transit 

Ingress 

11  19  53 

n.    Occnlt. 

Reapp.  W. 

4  12  27 

I.    Shadow 

Egress 

11  21     5 

I.     Shadow 

Ingress 

4  16  55 

I.    Transit 

Egress 

11  22    7 

I.    Transit 

Ingress 

4  18    5 

I.     Eclipse 

Disapp.  W. 

12  15  59  44.6 

I.     Shadow 

Egress 

4  19  11 

I.    Occult. 

Reapp. 

12  19  15 

I.    Transit 

Egress 

4  20  20 

n.     Shadow 

Ingress 

13    4    8 

I.    Eclipse 

Disapp.  W. 

5  14    5  21.1 

II.    Transit 

Ingress 

13    6  13 

I.    Occult. 

Reapp. 

5  17  27 

n.     Shadow 

Egress 

13    6  57 

n.     Shadow 

Ingress 

6     1  32 

II.     Transit 

Egress 

13    8  56 

n.    Transit 

Ingress 

6    3  51 

I.     Shadow 

Ingress  W. 

13  13  18 

n.     Shadow 

Egress 

6    4  21 

I.     Transit 

Ingress  W. 

13  14  20 

n.    Transit 

Egress 

6    6  34 

I.     Shadow 

Egress  W. 

13  15  34 

I.    Shadow 

Ingress  W. 

6  11  24 

I.    Transit 

Egress 

13  16  34 

I.    Transit 

Ingress  W. 

6  12  32 

in.    Eclipse 

Disapp. 

14    5  45    2.9 

I.    Shadow 

Egress  W. 

6  13  40 

III.    Eclipse 

Reapp. 

14    8  41  27.5 

I.    Transit 

Egress  W. 

6  14  47 

in.    Occult. 

Disapp.  W. 

14    9  54 

m.    Eclipse 

Disapp. 

7     1  43  52.1 

I.     Eclipse 

Disapp.  W. 

14  10  28  20.8 

in.    Eclipse 

Reapp. 

7    4  41  18.1 

m.    Occult. 

Reapp.  W. 

14  12  39 

in.    Occult. 

Disapp. 

7    6  20 

I.    Occult. 

Reapp.  W. 

14  13  42 

I.    Eclipse 

Disapp. 

7    8  34    5.4 

II.    Eclipse 

Disapp. 

14  23  17  34.4 

m.    Occult. 

Reapp. 

7    9    7 

n.    Occult. 

Reapp.  *" 

15     4    0 

I.    Occult. 

Reapp.  W. 

7  11  54 

I.     Shadow 

Ingress 

15    7  46 

II.    Eclipse 

Disapp. 

7  20  41  55.9 

I.     Transit 

Ingress 

15    8  47 

n.    Occult. 

Reapp. 

8     1  38 

I.     Shadow 

Egress  W. 

15  10    2 

I.     Shadow 

Ingress 

8    5  52 

I.     Transit 

Egress  W. 

15  11     1 

I.    Transit 

Ingress 

8    6  50 

I.     Eclipse 

Disapp. 

16     4  66  52.4 

I.    Shadow 

Egress 

8    8    8 

I.    Occult. 

Reapp. 

16    8    9 

I.    Transit 

Egress 

8    9  14 

n.    Shadow 

Ingress 

16  17  27 

IV.    Eclipse 

Disapp. 

9    0    4  46.1 

II.    Transit 

Ingress 

16  19  25 

IV.    Eclipse 

Reapp. 

9    2    5  10.9 

n.     Shadow 

Egress 

16  20  16    . 

I.    Eclipse 

Disapp. 

9    3    2  35.6 

n.    Transit 

Egress 

16  22    7 

I.    Occult. 

Reapp. 

9    6  21 

I.     Shadow 

Ingress 

17    2  15 

n.     Shadow 

Ingress  W. 

9  14  49 

I.    Transit 

Ingress 

17    3  14 

II.    Transit 

Ingress 

9  17    3 

L    Shadow 

Egress 

17     4  31 

n.     Shadow 

Egress 

9  17  38 

I.     Transit 

Egress 

17     5  28 

II.    Transit 

Egress 

9  19  46 

IV.     Shadow 

Ingress  W. 

17  10  48 

I.     Shadow 

Ingress 

10    0  21 

IV.     Shadow 

Egress  W. 

17  13    7 

I.    Transit 

Ingress 

10     1  26 

in.     Shadow 

Ingress 

17  19  53 

I.     Shadow 

Egress 

10    2  37 

III.     Shadow 

Egress 

17  23     1 

I.    Transit 

Egress 

10    3  40 

I.    Eclipse 

Disapp. 

17  23  25  31.1 

m.    Shadow 

Ingress  W. 

10  15  52 

m.     Transit 

Ingress 

17  23  52 

in.    Shadow 

Egress 

10  19     1 

I.    Occult. 

Reapp. 

18    2  36 

m.    Transit 

Ingress 

10  20  21 

in.     Transit 

Egress 

18    2  37 
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d.     h.    m. 

«. 

d.     h.    m.    0. 

n. 

Eclipse 

Disapp. 

W. 

18  12  35  26.0 

I. 

Occult. 

Reapp. 

25    4  21 

II. 

Occult. 

Reapp. 

18  17    9 

lU. 

Transit 

Egress 

25    6    2 

I. 

Shadow 

Ingress 

18  20  43 

II. 

Eclipse 

Disapp.  W. 

25  15  10  58.0 

I. 

Transit 

Ingress 

18  21  41 

IV. 

Eclipse 

Disapp. 

25  18  27  26.8 

I. 

Shadow 

Egress 

18  22  59 

II. 

Occult. 

Reapp. 

25  19  28 

I. 

Transit 

Egress 

18  23  55 

IV. 

Eclipse 

Reapp. 

25  20    8  58.2 

I. 

Eclipse 

Disapp. 

19  17  54 

4.8 

I. 

Shadow 

Ingress 

25  22  37 

I. 

Occult. 

Reapp. 

19  21     3 

I. 

Transit 

Ingress 

25  23-26 

n. 

Shadow 

Ingress 

20    6  45 

I. 

Shadow 

Egress 

26    0  53 

n. 

Transit 

Ingress 

20    8  34 

I. 

Transit 

Egress 

96     1  40 

n. 

Shadow 

Egress 

W. 

20    9  34 

I. 

Eclipse 

Disapp. 

26  19  48  32.4 

n. 

Transit 

Egress 

W. 

20  11  17 

I. 

Occult. 

Reapp. 

96  22  48 

I. 

Shadow 

Ingress 

W. 

20  15  12 

n. 

Shadow 

Ingress  W. 

27    9  22 

I. 

Transit 

Ingress 

W. 

20  16    7 

u. 

Transit 

Ingress  W. 

27  10  53 

I. 

Shadow 

Egress 

20  17  28 

II. 

Shadow 

Egress  W. 

27  12  10 

I. 

Transit 

Egress 

20  18  21 

II. 

Transit 

Egress  W. 

97  13  36 

m. 

Eclipse 

Disapp. 

W. 

21     9  46  58.4 

I. 

Shadow 

Ingress 

97  17    6 

I. 

Eclipse 

Disapp. 

W. 

21  12  22  43.0 

I. 

Transit 

Ingress 

97  17  59 

m. 

Eclipse 

Reapp. 

W. 

21  12  42  21.0 

I. 

Shadow 

Egress 

97  19  22 

m. 

Occult. 

Disapp. 

W. 

21  13  24 

I. 

Transit 

Egress 

27  20    6 

I. 

Occult. 

Reapp.' 

W. 

21  15  28 

m. 

Eclipse 

Disapp.  W. 

98  13  48  98.8 

in. 

Occult. 

Reapp. 

W. 

21  16    8 

I. 

Eclipse 

Disapp.  W. 

98  14  17  19.7 

II. 

Eclipse 

Disapp. 

22     1  53 

8.6 

III. 

Eclipse 

Reapp.  W. 

98  16  49  48.8 

n. 

Occult. 

Reapp. 

22    6  19 

m. 

Occult. 

Disapp. 

28  16  48 

I. 

Shadow 

Ingress 

W. 

22    9  40 

I. 

Occult. 

Reapp. 

28  17  14 

I. 

Transit 

Ingress 

W. 

22  10  33 

m. 

Occult. 

Reapp. 

28  19  39 

I. 

Shadow 

Egress 

W. 

22  11  56 

n. 

Eclipse 

Disapp. 

99    4  98  39.7 

I. 

Transit 

Egress^ 

w. 

22  12  47 

II. 

Occult. 

Reapp.  W. 

99    8  35 

I. 

Eclipse 

Disapp. 

23    6  51 

16.3 

I. 

Shadow 

Ingress  W. 

99  11  34 

I. 

Occult. 

Reapp. 

w. 

23     9  54 

I. 

Transit 

Ingress  W. 

29  12  18 

n. 

Shadow 

Ingress 

23  20    3 

I. 

Shadow 

Egress  W. 

29  13  50 

n. 

Transit 

Ingress 

23  21  45 

I. 

Transit 

F^gressW. 

29  14  32 

II. 

Shadow 

Egress 

93  82  52 

I. 

Eclipse 

Disapp.  W. 

30    8  45  47.8 

II. 

Transit 

Egress 

24    0  28 

I. 

Occult. 

Reapp.  W. 

30  11  40 

I. 

Shadow 

Ingress 

24    4    9 

n. 

Shadow 

Ingress 

30  99  41 

1/ 

Transit 

Ingress 

24    4  59 

II. 

Transit 

Ingress 

31     0    9 

I. 

Shadow 

Egress 

24     6  25 

u. 

Shadow 

Egress 

31     1  99 

I. 

Transit 

24     7  13 

n. 

Transit 

Egress 

31     9  45 

ra. 

Shadow 

Ingress 

24  23  54 

I. 

Shadow 

Ingress 

31     6    3 

I. 

Eclipse 

Disapp. 

25     1  19  56.1  1 

I. 

Transit 

Ingress 

31    6  44 

m. 

Shadow 

Egress 

25    3     i 

I. 

Shadow 

Egress 

31    8  19 

m. 

Transit 

Ingress 

25    3  18 

I. 

Trmnsit 

ElgresB  W. 

31     8  58 
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1                                                                  1 

WASHINGTON  MEAN  TIME. 

AUGUST 

• 

Phases  of  the  Eelipifs  of  the  Sate 

llites  for  an  Inyerting  Teleseope. 

I. 

^ 

in. 

/ 
d            r      F 

^ 

n. 

=^ 

IV. 

d 

• 

r 

• 

w 

SEPTEMBER. 

d.    h.    m.    0. 

d.     h.    m.    •. 

I.    Eclipse 

Disapp. 

1     3  U  30.5 

Shadow 

Ingress  W. 

5  13  28 

m.    Shadow 

Ingress 

1     3  55 

Transit 

Ingress  W. 

5  14    2 

I.    Occult. 

Reapp. 

1     6     6 

Shadow 

Egress  W. 

5  15  44 

m.     Transit 

Ingress 

1     6  41 

Transit 

Egress  W. 

5  16  16 

m.     Shadow 

Egress 

1     7     1 

Eclipse 

Disapp.  W. 

6  10  40  27.5 

III.     Transit 

Egress  W. 

1     9  24 

Occult. 

Reapp.  W. 

6  13  24 

II.     Eclipse 

Disapp. 

I  17  46  26.3 

Shadow 

Ingress 

7     1  17 

n.    Occult. 

Reapp. 

1  21  44 

Transit 

Ingress 

7    2  19 

I.     Shadow 

Ingress 

2    0  31 

Shadow 

Egress 

7    4    6 

I.    Transit 

Ingress 

2     1  10 

Transit 

Egress 

7    5    2 

I.     Shadow 

Egress 

2    2  47 

Shadow 

Ingress  W. 

7    7  57 

I.    Transit 

Egress 

2     3  24 

Transit 

Ingress  W. 

7    8  28 

I.    Eclipse 

Disapp. 

2  21  43    8.1 

Shadow 

Egress  W. 

7  10  13 

I.    Occult. 

Reapp. 

3    0  32 

Transit 

Egress  W. 

7  10  42 

IV.     Shadow 

Ingress 

3    5    9 

Eclipse 

Disapp. 

8    5    9  12.3 

IV.     Shadow 

Egress 

3    7  12 

Occult. 

Reapp. 

8    7  50 

n.     Shadow 

Ingress  W. 

3  11  59 

in. 

Shadow 

Ingress  W. 

8    7  56 

n.    Transit 

Ingress  W. 

3  13  11 

in. 

Transit 

Ingress  W. 

8    9  59 

II.     Shadow 

Egress  W. 

3  14  47 

ni. 

Shadow 

Egress  W. 

8  11     1 

n.    Transit 

Egress  W. 

3  15  54 

in. 

Transit 

Egress  W. 

8  12  44 

I.     Shadow 

Ingress 

3  19    0 

Eclipse 

Disapp. 

8  20  21  53.4 

I.    Transit 

Ingress 

3  19  36 

Occult. 

Reapp. 

8  23  58 

I.     Shadow 

Egress 

3  21  16 

Shadow 

Ingress 

9    2  26 

I.    Transit 

Egress 

3  21  50 

Transit 

Ingress 

9    2  54 

I.    Eclipse 

Disapp.  W. 

4  16  11  50.6 

Shadow 

Egress 

9    4  42 

m.    Eclipse 

Disapp. 

4  17  50  15.4 

Transit 

Egress 

9     5    8 

I.    Occult. 

Reapp. 

4  18  58 

Eclipse 

Disapp. 

9  23  37  52.0 

in.    Occult. 

Reapp.  W. 

4  22  51 

Occult. 

Rpapp. 

10    2  16 

n.    Eclipee 

Disapp. 

5    7    4    8.3 

Shadow 

Ingress  W. 

10  14  36 

n.    Occult. 

Reapp.  W. 

5  10  51 

n. 

Transit 

Ingress  W. 

10  15  27 

67 
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MEAN  TIME. 

SEPTEMBER.                                                             D 

d.     h     m.     ■. 

d.     h.    m.    I. 

n.     Shadow 

Egress 

10  17  24 

I. 

Transit 

Egress 

18     1  18 

n.     Transit 

Egress 

10  18  10 

I. 

Eclipse 

Disapp. 

18  20     1  31.6 

I.     Shadow 

Ingress 

10  20  54 

I. 

Occult. 

Reapp. 

18  22  26 

I.    Transit 

Ingress 

10  21  20 

in. 

Eclipse 

Disapp. 

19     1  53  13.8 

I.     Shadow 

Egress 

10  23  10 

in. 

Occult. 

Reapp. 

19     5  28 

I.     Transit 

Egress 

10  23  34 

n. 

Eclipse 

Disapp.  W. 

19  12  15    3.9 

IV.    Eclipse 

Disapp.  W, 

11   12  53     9.6 

,n. 

Occult. 

Reapp.  W. 

19  15  19 

IV.    Eclipse 

Rcapp.  W. 

11  14  11  11.8 

I. 

Shadow 

Ingress 

19  17  18 

I.    Eclipse 

Disapp. 

11  18    6  36.6 

I. 

Transit 

Ingress 

19  17  30 

I.    Occult. 

Reapp. 

11  20  42 

I. 

Shadow 

Egress 

19  19  34 

m.    Eclipse 

Disapp. 

11  21  51  42.1 

I. 

Transit 

Egress    ^ 

19  19  44 

in.    Occult. 

Reapp. 

12    2  12 

IV. 

Shadow 

Ingress 

19  23  32 

n.    Eclipse 

Disapp.  W. 

12    9  30  36.0 

IV. 

Shadow 

Egress 

20     1   15 

n.    Occult. 

Reapp.  W* 

12  13    0 

I. 

Eclipse 

Disapp.  W. 

20  14  30  12.7 

I.     Shadow 

Ingress  W. 

12  15  23 

I. 

Occult. 

Reapp.  W. 

20  16  52 

I.    Transit 

Ingress  W. 

12  15  46 

n. 

Shadow 

Ingress 

21     6  33 

I.     Shadow 

Egress 

12  17  39 

n. 

Transit 

Ingress 

21     6  51 

I.    Transit 

Egress 

12  18    0 

n. 

Shadow 

Egress  W. 

21     9  20 

I.    Eclipse 

Disapp.  W. 

13  12  35  15.8 

n. 

Transit 

Egress  W. 

21     9  34 

1.    Occult. 

Reapp.  W. 

13  15    8 

I. 

Shadow 

Ingress  W. 

21  11  46 

n.     Shadow 

Ingress 

14     3  56 

I. 

Transit 

Ingress  W. 

21  11  66 

IL    Transit 

Ingress 

14    4  36 

I. 

Shadow 

Egress  W. 

21  14    2 

II.     Shadow 

Egress 

14    6  43 

I. 

Transit 

Egress  W. 

21  14  10 

II.    Transit 

Egress 

14    7  19 

I. 

Eclipse 

Disapp.  W. 

22     8  59    9.0 

I.    Shadow 

Ingress  W. 

14    9  52 

I. 

Occult. 

Reapp.  W. 

22  11  18 

I.    Transit 

Ingress  W. 

14  10  12 

in. 

Shadow 

Ingress  W. 

22  16    0 

I.    Shadow 

Egress  W. 

14  12    8 

m. 

Transit 

Ingress  W. 

22  16  32 

I.    Transit 

Egress  W. 

14  12  26 

ni. 

Shadow 

Egress 

22  19    3 

I.    Eclipse 

Disapp. 

15    7    4     1.8 

in. 

Transit 

Egress 

22  19  19 

I.    Occult. 

Reapp.  W. 

15    9  34 

n. 

Eclipse 

Disapp. 

23     1  32  47.9 

m.     Shadow 

Ingress  W. 

15  11  58 

n. 

Occult. 

Reapp. 

23    4  26 

III.    TransU 

Ingress  W. 

15  13  17 

I. 

Shadow 

Ingress 

23    6  15 

in.     Shadow 

Egress  W. 

15  15    2 

I. 

Transit 

Ingress 

23    6  22 

m.    Transit 

Egress  W. 

15  16    2 

I. 

Shadow 

Egress  W. 

23    8  31 

11.    Eclipse 

Disapp. 

15  22  57  90.5 

I. 

Transit 

Egress  W. 

23    8  36 

II.    Occult. 

Reapp. 

16    2  12 

I. 

Eclipse 

Disapp. 

24    3  27  45.9 

I.     Shadow 

Ingress 

16    4  20 

I. 

Occult. 

Reapp. 

24     5  44 

I.     Transit 

Ingress 

16    4  38 

n. 

Shadow 

Ingress 

94  19  51 

I.     Shadow 

Egress 

16    6  36 

n. 

TraMtt 

Ingress 

24  19  58 

I.    Transit 

Egress 

16    6  52 

n. 

Shadow 

Egress 

94  22  38 

I.    Eclipse 

Disapp. 

17     1  32  44.5 

n. 

Transit 

Egress 

24  22  41 

I.    Occult. 

Reapp. 

17    4    0 

I. 

Shadow 

Ingress 

95    0  44 

n.    Shadow 

Ingress 

17  17  14 

I. 

Transit 

Ingress 

25    0  47 

n.    Transit 

Ingreaa 

17  17  43 

I. 

Shadow 

Egress 

95    3    0 

II.     Shadow 

Egress 

17  20     1 

I. 

Transit 

Egress 

95    3     1 

II.    Timosit 

Egress 

17  20  26 

I. 

Eclipse 

Disapp. 

95  21  66  35.4 

I.     Shadow 

Ingress 

17  22  49 

I. 

OcculL 

Reapp. 

26    0  10 

I.    Transit 

Ingress 

17  23    4 

m. 

Eclipse 

Disapp. 

26    6  55  IL3 

I.     Shadow 

Egn- 

18     1     5 

m. 

Oocalt. 

Reapp.  W. 

26    8  46 
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WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

d.     h.    m.     0. 

d.     h.    m.     ■. 

n.    Occult. 

Disapp.  W. 

26  U  49 

I. 

Shadow 

Ingress  W. 

28  13  41 

II.    Occult. 

Reapp. 

26  17  39 

I. 

Transit 

Egress  W. 

28  15  53 

I.     Transit 

Ingress 

26  19  13 

I. 

Shadow 

Egress  W. 

28  15  57 

I.    Shadow 

Ingress 

26  19  13 

I. 

Occult. 

Disapp.  W. 

29  10  48 

I.    Transit 

Egress 

26  21  26 

I. 

Eclipse 

Reapp.  W. 

29  13     5  32.6 

I.     Shadow 

Egress 

26  21  29 

ni. 

Transit 

Ingress 

29  19  46 

I.    Occult. 

Disapp.  W. 

27  16  22 

in. 

Shadow 

Ingress 

29  20    2 

I.    Eclipse 

Reapp. 

27  18  36  42.0 

III. 

Transit 

Egress 

29  22  34 

IV.    Eclipse 

Disapp.  W. 

28    7  25  35.3 

m. 

Shadow 

Egress 

29  23     4 

IV.    Eclipse 

Reapp.  W. 

28    8    8  43.9 

II. 

Occult. 

Disapp. 

30    3  57 

II.    Transit 

Ingress  W. 

28    9    7 

II. 

Eclipse 

Reapp.  W, 

30    6  48  59.6 

n.     Shadow 

Ingress  W. 

28    9  11 

I. 

Transit 

Ingress  W. 

30    8    4 

II.     Transit 

Egress  W. 

28  11  50 

I. 

Shadow 

Ingress  W. 

30    8  10 

II.    Shadow 

Egress  W. 

28  11  58 

I. 

Transit 

Egress  W. 

30  10  18 

I.    Transit 

Ingress  W. 

28  13  38 

I. 

Shadow 

Egress  W. 

30  10  27 

Phatts  of  till  Eelipwi  of  the  SateUites  for  ai  Inrerting  Teteicope. 

1 

I. 

« 

^ 

in. 

L 

::^ 

J 

v_y 

n. 

:^ 

^ 

IV. 

dx 

•  • 

w 

OCTOBER. 

d.     h.    m.    1. 

d.     h.    m.    ■. 

I.    OccuH. 

Disapp. 

1     5  14 

III. 

Eclipse 

Reapp.  W. 

3  12  46  19.9 

I.     Eclipse 

Reapp.  W. 

1     7  34  17.7 

II. 

Occult. 

Disapp. 

3  17     1 

II.    Transit 
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Reapp.  W. 

30  11  57  20.8 

I. 

Occult. 

Disapp.  W. 

23     6  36 
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WASHINGTON  MEAN  TIME. 

NOVEMBER. 

Pbases  of  the  Eclipses  Of  the  Slit 

Bllites  for  an  InTerting  Telescope. 

1 

L 
XL 

r 
• 

r 
• 

ffl.             d 

V       y     * 

IV.    Not  Eclipsed. 

r 
• 

DECE] 

MBER. 

d.     h     m.     1. 

d.      b.     BL     f. 

I.    Transit 

Ingress  W. 

1     5  40 

II.    Transit 

Egress 

4  22  30 

II.     Transit 

Ingress  W. 

1     6  27 

n.     Shadow 

Egress 

5     13           I 

I.     Shadow 

Ingress  W. 

1     6  56 

I.    Occult. 

Disapp. 

5  15  52           1 

I.    Transit 

Egress  W. 

1     7  66 

I.    Eclipse 

Reapp. 

5  19  24  23.7 

n.     Shadow 

Ingress  W. 

1     9    0 

I.    Transit 

Ingress 

6  13    4           1 

I.    Shadow 

Egress  W. 

1     9  11 

II.    Occult. 

Disapp. 

6  14    0           1 

II.    Transit 

Egress  W. 

1     9  14 

I.     Shadow 

Ingress 

6  14  23 

U.     Shadow 

Egress  W. 

1  11  44 

I.    Transit 

Egress 

6  15  20           i 

I.    Occalt. 

Disapp. 

2    3  56 

I.     Shadow 

Egress 

6  16  38 

I.    Eclipse 

Reapp.  W. 

2    6  26  23.1 

m.    Occult. 

Disapp. 

6  16  51           1 

I.     Transit 

Ingress 

3    0    8 

II.    Eclipse 

Reapp. 

6  19  26  30.4 

n.    Occult. 

Disapp. 

3    0  53 

ni.    Occult. 

Reapp. 

6  19  56           1 

I.     Shadow 

Ingress 

3     1  25 

m.     Eclipse 

Disapp. 

6  22  22  58.3 

I.    Transit 

Egress 

3    2  24 

in.    Eclipse 

Reapp. 

7     1     1  58.9 , 

m.     Transit 

Ingress 

3    3    2 

I.    Occult. 

Disapp.  W. 

7  10  21 

I.     Shadow 

Egress 

3    3  40 

I.    Eclipse 

Reapp. 

7  13  53  19.3 

in.    Transit 

Egress  W. 

3    6    6 

I.    Transit 

Ingress  W. 

8    7  33           1 

II.    Eclipse 

Reapp.  W. 

3    6    8  41.2 

I.     Shadow 

Ingress  W. 

8    8  59           1 

in.     Shadow 

Ingress  W. 

3    8  21 

II.     Transit 

Ingress  W. 

8    9    0 

m.     Shadow 

Egress  W. 

3  11  14 

I.    Transit 

Egress  W. 

8    9  49 

IV.    Occult. 

Disapp. 

3  19  35 

I.     Shadow 

Egress  W. 

8  11     7 

I.    Occult. 

Disapp. 

3  21  24 

n.     Shadow 

Ingress  W. 

8  11  39 

IV.    Occult 

Reapp. 

3  21  30 

II.     Transit 

Egress  W. 

8  11  48           1 

I.    Eclipse 

Reapp. 

4     0  55  20.6 

IL     Shadow 

Egress 

8  14  23 

I.    Transit 

Ingress 

4  18  36 

I.    Occult. 

Disapp. 

9    4  49 

II.    Transit 

Ingress 

4  19  43 

I.    Eclipse 

Reapp.  W. 

9    8  21  21.9  ' 

I.     Shadow 

Ingress 

4  19  54 

I.    Transit 

Ingress 

10    2     1           1 

I.    Transit 

Egress 

4  20  52 

I.     Shadow 

Ingren 

10    3  21 

I.     Shadow 

Egress 

4  22    9 

n.    Occult. 

Disapp. 

10    3  34           1 

n.     Shadow 

Ingress 

4  22  18 

I.    Transit 

Egress 

10    4  17 

1 
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WASHINGTON 

MEAN  TIME. 

1 

DECEMBER. 

d.     h.    m.    0. 

d.     h.    m.     ■. 

I.     Shadow 

Egress  W. 

10     5  36 

m. 

Transit 

Egress 

17  13  57 

ni.     Transit 

Ingress  W. 

10    6  54 

III. 

Shadow 

Ingress 

17  16  26 

II.     Eclipse 

Reapp.  W. 

10    8  44  40.8 

III. 

Shadow 

Egress 

17  19  17 

III.     Transit 

Egress  W. 

10     9  59 

I. 

Occult. 

Disapp. 

18     1   13 

III.     Shadow 

Ingress 

10  12  23 

I. 

Eclipse 

Reapp. 

18    4  47  18.1 

III.     Shadow 

Egress 

10  15  15 

I. 

Transit 

Ingress 

18  22  24 

I.     Occult. 

Disapp. 

10  23  17 

I. 

Shadow 

Ingress 

18  23  46 

I.     Eclipse 

Reapp. 

11     2  51  19.3 

I. 

Transit 

Egress 

19     0  40 

I.    Transit 

Ingress 

11  20  29 

II. 

Transit 

Ingress 

19    0  54 

I.     Shadow 

Ingress 

11  21  50 

I. 

Shadow 

Egress 

19    2     1 

II.    Transit 

Ingress 

11  22  17 

II. 

Shadow 

Ingress 

19     3  36 

I.     Transit 

Egress 

11  22  45 

II. 

Transit 

Egress 

19     3  42 

I.     Shadow 

Egress 

12    0    5 

IL 

Shadow 

Egress  W. 

19    6  21 

II.     Shadow 

Ingress 

12    0  57 

I. 

Occult. 

Disapp. 

19  19  42 

n.     Transit 

Egress 

12     1     5 

I. 

Eclipse 

Reapp. 

19  23  16  21.4 

n.     Shadow 

Egress 

12    3  42 

IV. 

Occult. 

Disapp. 

20  13  15 

IV.    Transit 

Ingress  W. 

12    6    4 

IV. 

Occult. 

Reapp. 

20  15  21 

IV.    Transit 

Egress  W. 

12    8     5 

I. 

Transit 

Ingress 

20  16  53 

I.     Occult. 

Disapp. 

12  17  46 

I. 

Shadow 

Egress 

20  18  14 

I.     Eclipse 

Reapp. 

12  21  20  22.7 

I. 

Transit 

Egress 

20  19     9 

I.     Transit 

Ingress 

13  14  57 

II. 

Occult. 

Disapp. 

20  19  16 

I.     Shadow 

Ingress 

13  16  19 

I. 

Shadow 

Egress 

20  20  29 

n.     Occult. 

Disapp. 

13  16  41 

n. 

Eclipse 

Reapp. 

21     0  38  50.8, 

I.     Transit 

Egress 

13  17  13 

III. 

Occult. 

Disapp. 

21     0  45 

I.     Shadow 

Egress 

13  18  34 

III. 

Occult. 

Reapp. 

21     3  52 

m.     Occult. 

Disapp. 

13  20  45 

III. 

Eclipse 

Disapp.  W. 

21     6  28  54.3 

n.     Eclipse 

Reapp. 

13  22    2  42.1 

III. 

Eclipse 

Reapp.  W. 

21     9     5  40.1 

III.    Occult. 

Reapp. 

13  23  51 

I. 

Occult. 

Disapp. 

21  14  11 

m.     Eclipse 

Disapp. 

14    2  26     9.2 

I. 

Eclipse 

Reapp. 

21  17  45  16.7 

III.    Eclipse 

Reapp. 

14     5    4    2.4 

I. 

Transit 

Ingress 

22  11  22 

I.    Occult. 

Disapp. 

14  12  15 

I. 

Shadow 

Ingress 

22  12  43 

I.    Eclipse 

Reapp. 

14  15  49  18.1 

I. 

Transit 

22  13  38 

I.     Transit 

Ingress  W. 

15     9  26 

II. 

Transit 

Ingress 

22  14  14 

I.     Shadow 

Ingress  W. 

15  10  48 

I. 

Shadow 

Egress 

22  14  58 

n.     Transit 

Ingress  W. 

15  11  36 

n. 

Shadow 

Ingress 

22  16  56 

I.     Transit 

Egress  W. 

15  11  42 

II. 

Transit 

Egress 

22  17    2 

I.     Shadow 

Egress 

15  13     3 

II. 

Shadow 

Egress 

22  19  40 

II.     Shadow 

Ingress 

15  14  18 

I. 

Occult. 

Disapp.  W. 

23     8  40 

II.     Transit 

Egress 

15  14  24 

I. 

Eclipse 

Reapp. 

23  12  14  19.1 

II.     Shadow 

Egress 

15  17    2 

I. 

Transit 

Ingress  W. 

24     5  51 

I.     Occult. 

Disapp.  W. 

16    6  44 

I. 

Shadow 

Ingress  W. 

24     7  12 

I.     Eclipse 

Reapp.  W. 

16  10  18  20.8 

I. 

Transit 

Egress  W. 

24    8    7 

I.    Transit 

Ingress 

17    3  55 

n. 

Occult. 

Disapp.  W. 

24    8  34 

I.     Shadow 

Ingress 

17    5  17 

I. 

Shadow 

Egress  W. 

24    9  27 

n.    Occult. 

Disapp.  W. 

17    5  58 

n. 

Eclipse 

Reapp. 

24  13  56  58.2 

I.     Transit 

Egress  W. 

17    6  11 

m. 

Transit 

Ingress 

24  14  54 

I.     Shadow 

Egress  W. 

17    7  32 

III. 

Transit 

Egress 

24  18     1 

m.     Transit 

Ingress  W. 

17  10  50 

in: 

Shadow 

Ingress 

24  20  29 

n.     Eclipse 

Reapp.  W. 

17  11  20  46.4 

ni. 

Shadow 

Egress 

24  23  19 

58 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


I.  Occult. 

I.  Eclipse 

I.  Transit 

I.  Shadow 

I.  Transit 

II.  Transit 

I.  Shadow 

II.  Shadow 

n.  Transit 

II.  Shadow 

I.  Occult. 

I.  Eclipse 

I.  Transit 

I.  Shadow 

I.  Transit 

n.  Occult. 

I.  Shadow 

II.  Eclipso 

III.  Occult, 

III.  Occult. 

III.  Eclipse 

m.  Eclipse 


Disapp. 

Reapp.  W. 

Ingress 

Ingress 

Egress 

Ingress 

Egress 

Ingress  W. 

Egress  W. 

Egress  W. 

Disapp. 

Reapp. 

Ingress 

Ingress 

Egress 

Disapp. 

Egress 

Reapp. 

Disapp. 

Reapp.  W. 

Disapp.  W. 

Reapp. 


d. 
25 

25 


26 
26 
26 
26 
26 

26  21 

27  1 
27  18 
27  20 
27  21 
27  21 

27  22 

28  3 
28  4 
28  7 
28  10 
28  13 


0 
43  16.0 
20 
41 
36 
33 
56 
15 
21 
59 
38 

12  18.9 
49 
10 

5 
53 
25 

15    6.1 
49 
56 
31  36.9 

7  15.3 


I. 

I. 
IV. 
IV. 

I. 

I. 

I. 
U. 

i. 

n. 

n. 

n. 

I. 

I. 

I. 

I. 

I. 

II. 

I. 

II. 

III. 

m. 


Occult. 

Eclipse 

Transit 

Transit 

Transit 

Shadow 

Transit 

Transit 

Shadow 

Shadow 

Transit 

Shadow 

Occult. 

Eclipso 

Transit 

Shadow 

Transit 

Occult. 

Shadow 

Elclipse 

Transit 

Transit 


Disapp. 

Reapp. 

Ingress 

Egress 

Ingress 

Ingress 

Egress 

Ingress 

Egress 

Ingress 

Egress 

Egress 

Disapp.  W. 

Reapp. 

Ingress  W. 

Ingress  W. 

Egress  W. 

Disapp. 

Egress 

Reapp. 

Ingress 

Egress 


d.  h. 
28  16 

28  19 

29  0 
29  2 
29  13 
29  14 
29  15 
29  16 
29  16 
29  19 
29  19 

29  22 

30  10 
30  14 


13.9 


31 
31 


31  10 
31  11 
31  11 
31  16 
31  18 
31  22 


7 
41 
12 
21 
18 
39 
34 
54 
54 
35 
42 
19 
36 
10 
47 

7 

3 
19 
22 
33  16.1 
59 

6 


15.3 
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n. 


in. 


IV.    Not  Edipted. 
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WASHINGTON  MEAN  TTMK  OF  GEOCENTRIC 

SUPERIOR 

CONJUNCTION. 

SATELLITE 

I. 

h.  m. 

h.  m. 

h.  m. 

h.   m. 

Jan.      2 

16     6.7 

Maj    18 

0  59.4 

Aug.      2 

3  25.5 

Oct     17 

4  16.1 

4 

10  36.9 

19 

19  29.0 

3 

21  52.6 

18 

22  42.5 

6 

5     7.1 

21 

13  58.6 

5 

16  19.7 

20 

17     8.9 

7 

23  37.3 

23 

8  28.1 

7 

10  46.7 

22 

U  35.4 

9 

18     7.6 

25 

2  57.6 

9 

5  13.7 

24 

6     1.9 

11 

12  37.9 

26 

21  27.0 

10 

23  40.6 

26 

0  28.4 

13 

7     8.2 

28 

15  56.4 

12 

18     7.4 

27 

18  55.1 

15 

1  38.5 

30 

10  25.7 

14 

12  34.1 

29 

13  21.8 

16 

20    a9 

Jane     1 

4  55.0 

16 

7     0.8 

31 

7  48.6 

18 

14  39.3 

2 

23  24.3 

18 

1  27.4 

I^OT.       2 

2  15.5 

20 

9     9.7 

4 

17  53.5 

19 

19  54.0 

3 

20  42.4 

22 

3  40.1 

6 

12  22.7 

21 

14  20.5 

5 

15     9.4 

23 

22  10.5 

8 

6  51.8 

23 

8  47.0 

7 

9  36.5 

25 

16  41.0 

10 

1  20.8 

25 

3  13.4 

9 

4     3.7 

27 

11   11.5 

11 

19  49.8 

26 

21  39.7 

10 

22  31.0 

29 

5  42.0 

13 

14  18.7 

28 

16     6.0 

12 

16  58.3 

31 

0  12.5 

15 

8  47.6 

30 

10-32.3 

14 

11  25.7 

April     1 

23  58.9 

17 

3  16.5 

Sept      1 

4  58.6 

16 

5  53.1 

3 

18  29.4 

18 

21  45.3 

2 

23  24.8 

18 

0  20.7 

5 

12  59.8 

20 

16  14.0 

4 

17  61.0 

19 

18  48.3 

7 

7  30.1 

22 

10  42.7 

6 

12  17.1 

21 

13  16.0 

9 

2     0.4 

24 

5  11.3 

8 

6  43.2 

23 

7  43.8 

10 

.  20  30.7 

25 

23  39.9 

10 

1     9.2 

25 

2  11.7 

12 

15     1.0 

27 

18     8.4 

11 

19  35.3 

26 

20  39.6 

14 

9  31.2 

29 

12  36.9 

13 

14     1.3 

28 

16     7.7 

16 

4     1.4 

July      1 

7     5.3 

15 

8  27.3 

30 

9  35.8 

17 

22  31.5 

3 

1  33.7 

17 

2  53.2 

Dec.      2 

4     4.0 

19 

17     1.6 

4 

20     2.0 

18 

21   19.2 

3 

22  32.3 

21 

11  31.7 

6 

14  30.2 

20 

15  45.2 

6 

17     0.6 

23 

6     1.8 

8 

8  58.4 

22 

10  11.2 

7 

11  29.0 

25 

0  31.8 

10 

3  26.5 

24 

4  37.1 

9 

5  57.5 

26 

19     1.8 

11 

21  54.5 

25 

23     3.0 

11 

0  26.0 

28 

13  31.8 

13 

16  22.4 

27 

17  28.8 

12 

18  54.6 

30 

8     1.7 

15 

10  50.3 

29 

11  54.7 

14 

13  23.3 

May      2 

2  31.6 

17 

5  18.1 

Oct       1 

6  20.7 

16 

7  52.1 

3 

21     1.5 

18 

23  45.8 

3 

0  46.7 

18 

2  21.0 

5 

15  31.3 

20 

18  13.5 

4 

19  12.7 

1? 

20  49.9 

7 

10     1.1 

22 

12  41.1 

6 

IS  38.8 

21 

15  18.9 

9 

4  30.9 

24 

7     8.7 

8 

8    4.9 

23 

9  47.9 

10 

23     0.7 

26 

1  36.2 

10 

2  31.1 

25 

4  17.0 

12 

17  30.4 

27 

20    3.6 

11 

20  67.3 

26 

22  46.2 

14 

12    0.1 

29 

14  31.0 

13 

15  23.5 

28 

17  15.5 

16 

6  29.8 

31 

8  58.3 

15 

9  49.8 

30 

11  44.9 

SATELLITE 

II. 

h.  m. 

h.  m. 

h.  m. 

h    m. 

Jan.       4 

0     9.4 

Jan.     21 

19  13.6 

April     5 

13  29.5 

April  23 

8  37.5 

7 

13  33.3 

25 

8  39.6 

9 

2  55.1 

26 

22     3.2 

11 

2  58.4 

28 

22     4.9 

12 

16  21.5 

30 

11  27.5 

14 

16  22.9 

32 

11  31.4 

16 

5  46.7 

May      4 

0  52.7 

18 

5  48.3 

April     2 

0    2.7 

19 

19  12.8 

7 

14  16.4 
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1 

SATELLITE    II.                                     | 

h.  m 

h.  m. 

h.  m. 

h.   B. 

Maj    11 

3  41.0 

July    10 

14  26.9 

Sept     8 

22  36.2 

Not.      8 

5  46.6 

14 

17     4.3 

14 

3  43.0 

12 

11  43.8 

11 

18  57.7 

18 

6  28.0 

17 

16  57.7 

16 

0  50.5 

15 

8     9.2     , 

21 

19  50.5 

21 

6  12.6 

19 

13  57.2 

18 

21  21.5    , 

25 

9  13.7 

24 

19  26.5 

23 

3    3.6 

22 

10  34.4     1 

28 

22  35.6 

28 

8  40.0 

26 

16  10.1 

25 

23  46.7     ' 

Jane     1 

11  58.0 

31 

21  52.7 

30 

5  18.2 

29 

13     20    ' 

5 

1  19.0 

Ang.     4 

11     4.9 

Oct       3 

18  23.0 

Dec      3 

2  16.8    1 

8 

14  40.3 

*       8 

0  16.3 

7 

7  30.0 

6 

15  32.3    1 

12 

4    0.7 

11 

13  27.3 

10 

20  36.6 

10 

4  48.1 

15 

17  21.0 

15 

2  37.7 

14 

9  44.1 

13 

18     4X 

19 

6  40.2 

18 

15  47.6 

17 

22  51.6 

17 

7  21.8    I 

22 

19  59.5 

22 

4  56.9 

21 

11  59.6 

20 

20  39  7     ' 

26 

9  17.9 

25 

18    6.7 

25 

1     7.7 

24 

9  59J0    , 

29 

22  36.4 

29 

7  12.9 

28 

14  16.8 

27 

23  17.1 

July      3 

11  53.5 

Sept     1 

20  22.0 

Not.      1 

3  26.4 

31 

12  36.2    ! 

7 

I   10.7 

5 

9  29.6 

4 

16  36.1 

1 

SATELLITE    III. 

h.  m. 

h.  m. 

h.  m. 

h.     B. 

Jan.      4 

22  53.5 

May    20 

11  54.2 

Aug.     7 

7  43.5 

Oct     24 

20  35.4 

12 

3  18.4 

27 

16  11.6 

14 

11   16.6 

Nov.      I 

0     IjO 

19 

7  45.3 

June     3 

20  25JS 

21 

14  45.7 

8 

3  31.*! 

26 

12  14.0 

11 

0  36.4 

28 

18  10.3 

15 

7     6-3 

33 

16  44.2 

18 

4  41.1 

Sept     4 

21  31.3 

22 

10  46.7 

April     7 

9  26.9 

25 

8  48.2 

12 

0  49.3 

29 

14  82.7    } 

14 

13  55.2 

July      2 

12  49.0 

19 

4     5.5 

Dec      6 

18  23.5 

21 

18  22.2 

9 

16  45.2 

26 

7  20.8 

13 

22  18.2 

28 

22  48.0 

16 

20  37.2 

Oct      3 

10  36.3 

21 

2  18.7    i 

May      6 

3-11.9 

24 

0  24.1 

10 

13  53.8 

28 

6  22^ 

13 

7  34.4 

31 

4     6.1 

17 

17  13.0 

1 

SATELLITE    IV.                                   ' 

1 

h.  m. 

h.  m. 

h.  B. 

h      B. 

Jan.      3 

18  50.3 

May    17 

16  53.4 

Aug.     9 

11  22.2 

Oct     31 

12  12.7    ' 

20 

15  19.5 

June     3 

12  33.8 

^     26 

2  40.8 

Not.    17 

3  &\J0    ' 

March  28 

3  13.3 

SO 

7  35.2 

Sept   11 

17  11.8 

Dec      3 

20  32.6    , 

April   14 

0     5.8 

July      7 

1  4ao 

28 

7  18.2 

20 

14  17.7    ! 

30 

20  41.6 

23 

19     5.1 

Oct      14 

21  28.7 

1 

Factors 

\  by  which  x'  and  y  in  the  foUowmg  Table  must  be  m 

1 
ultiplied  to  obtain  the 

coordinate 

B8  X  and  y  for  any  time. 

p  =  th 
circle  of 

e  inclination  of  the  northern  Semiminor  Axis  of  the  a 
Declination  ;  4-  East,  —  W. 

pparent  ellipse  to  the 

X  and  3 

f  at  the  time  of  the  visible  phase  of  every  fourth  eclips 

R  for  the  I*,  of  every  , 

second  ec 

lipse  for  the  \l\  and  of  every  eclipse  for  the  lir  and  IV^ 

'  Satellites. 
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SATELLITE    I. 

1 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OF 

AT  GEOCENTRIC  SUPERIOR] 

AT  TIME  OF 

Date,      1 

CONJUNCTION. 

ECLIPSS. 

Date, 

CONJUNCTION. 

ECLIPSE. 

1  fi  i( 

a 

1 

1866 

1 

1  O  9  u. 

Factor 

Factor 

1 . 

Factor 

Factor 

forx'. 

fory*. 

P- 

X, 

y- 

forz'. 

fory'. 

P- 

X. 

9' 

O       1 

u 

II 

0      1 

II 

II 

Jan. 

2 

0.933 

-H).226 

—22  59.1 

-+-31 

4-1 

Aug. 

3 

1.201 

4-0.916 

—24  57.8 

—42 

4-6 

9 

0.920 

0.235 

23  16.9 

30 

1 

10 

1.226 

0.943 

24  58.9 

41 

6 

16 

0.908 

0.245 

23  32.5 

28 

2 

18 

1.249 

0.968 

25     0.8 

40 

6 

23 

0.898 

0.256 

23  47.3 

26 

2 

25 

1.270 

0.987 

25     3.2 

38 

6 

31 

0.890 

0.268 

24     1.4 

4-24 

2 

Sept 

1 

1.288 

1.002 

25     6.2 

36 

6 

March  29 

0.880 

4-0.404 

—25  18.8 

—22 

4-3 

8 

1.301 

4-1.010 

—25     9.3 

—33 

4-6 

April 

5 

0.886 

0.423 

25  22.5 

23 

3 

15 

1.310 

1.012 

25  12.6 

29 

6 

12 

0.893 

0.444 

25  25.0 

25 

3 

22 

1.315 

1.007 

25  15.6 

—25 

7 

19 

0.902 

0.467 

25  26.4 

27 

3 

29 

1.315 

0.995 

25   18.4 

4-25 

7 

26 

0.912 

0.491 

25  26.8 

29 

3 

Oct 

6 

1.310 

0.978 

25  20.8 

29 

6 

May 

3 

0.924 

4-0.516 

—25  26.2 

—31 

4-3 

13 

1.299 

4-0.954 

—25  22.7 

4-32 

4-6 

10 

0.938 

0.541 

25  24.6 

32 

3 

20 

1.285 

0.928 

25  24.1 

35 

6 

18 

0.953 

0.568 

25  22.6 

34 

3 

27 

1.267 

0.898 

25  25.1 

38 

6 

25 

0.970 

0.597 

25  20.0 

36 

4 

Not. 

3 

1.246 

0.867 

25  25.8 

40 

6 

June 

1 

0.988 

0.626 

25  17.1 

37 

4 

10 

1.221 

0.836 

25  26.2 

41 

5 

8 

1.007 

4-0.657 

—25  13.5 

—39 

4-4 

18 

1.196 

4-0.806 

—25  26.4 

4-42 

4-5 

15 

1.028 

0.688 

25  lO.l 

40 

4 

25 

1.170 

0.776 

25  26.4 

43 

5 

22 

1.050 

0.720 

25     6.7 

41 

4 

Dec 

2 

1.143 

0.747 

25  26.2 

43 

5 

29 

1.074 

0.753 

25     3.8 

42 

6 

9 

1.116 

0.722 

25  25  9 

43 

4 

July 

6 

1.099 

0.787 

25     1.2 

43 

5 

16 

1.090 

0.700 

25  25.4 

42 

4 

13 

1.124 

4-0.820 

—24  59.3 

—44 

4-5 

23 

1.065 

4-0.681 

—25  24.5 

4-41 

4-4 

20 

1.150 

0.853 

24  58.0 

44 

5 

30 

1.041 

4-0.664 

—25  23.3 

4-40 

4-4 

27 

1.176 

4-0.885 

—24  57.5 

—43 

4-5 

SAT] 

ELI 

.IT] 

E    II. 

AT  OS 

OCBNTRIO  SUPERIOR 

AT  Tl 

ME  OF 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OF 

Date, 

CONJUNCTION. 

EOL 

IPSE. 

Date 

CONJUNCTION. 

ECLIP8B. 

1  fi>(  ft 

1  fi  (\  f! 

low 

V   • 

Factor 

Factor 

1  5  o  r 

*  • 

Factor 

Factor 

for*'. 

fory. 

P' 

Xm 

V- 

for  X'. 

fory*. 

P' 

X. 

f- 

Jan. 

4 

0.930 

4-0.090 

O        1 

—22  53.4 

II 

4-40 

II 
4-1 

July 

31 

1.191 

4-0.643 

0     1 
—25     8.5 

—58 

+7 

11 

0.917 

0.098 

23     9.7 

38 

1 

Aug. 

8 

1.216 

0.665 

25     9.3 

56 

8 

18 

0.906 

0.107 

23  25.7 

35 

1 

15 

1.240 

0.685 

25  10.9 

53 

8 

25 

0.896 

0.117 

23  41.3 

32 

1 

22 

1.262 

0.701 

25  12.9 

50 

8 

32 

0.888 

0.128 

23  56.3 

4-29 

1 

29 

1.281 

0.713 

25  15.5 

46 

8 

April 

2 

0.883 

4-0.246 

—25  21.2 

—27 

4-3 

Sept 

5 

1.296 

4-0.720 

—25  18.3 

—41 

4-8 

9 

0.890 

0.264 

25  25.3 

30 

3 

12 

1.307 

0.723 

25  21.3 

36 

8 

16 

0.898 

0.283 

25  28.2 

33 

3 

19 

1.314 

0.720 

25  24.1 

30 

8 

23 

0.907 

0.303 

25  29.9 

36 

4 

26 

1.315 

0.711 

25  26.6 

—24 

8 

30 

0.918 

0.323 

25  30.7 

39 

4 

Oct 

3 

1.312 

0.697 

25  28.8 

4-30 

8 

May 

7 

0.931 

4-0.344 

—25  30.4 

—42 

4-4 

10 

1.303 

4-0.679 

—25  30.5 

4-36 

4-8 

14 

0.946 

0.365 

25  29.5 

45 

4 

17 

1.291 

0.658 

25  31.9 

41 

8 

21 

0.962 

0.388 

25  27.8 

47 

4 

25 

1.274 

0.634 

25  32.9 

46 

7 

28 

0.979 

0.411 

25  25.6 

60 

5 

Not. 

1 

1.254 

0.610 

25  33.5 

49 

7 

Jane 

5 

0.998 

0.436 

25  22.9 

52 

6 

8 

1.231 

0.585 

25  33.8 

52 

7 

12 

1.018 

4-0.461 

—25  20.2 

—54 

4-6 

15 

1.206 

4-0.561 

—25  34.0 

4-54 

4-7 

19 

1.040 

0.487 

25  17.3 

56 

5 

22 

1.180 

0.538 

25  34.1 

56 

6 

26 

1.063 

0.513 

25  14.7 

57 

6 

29 

1.153 

0.517 

25  34.2 

67 

6 

July 

3 

1.088 

0.540 

25  12.4 

58 

6 

Dec 

6 

1.126 

0.498 

25  34.3 

57 

6 

10 

1.113 

0.567 

25  10.5 

59 

7 

13 

I.IOO 

0.482 

25  34.1 

56 

6 

17 

1.139 

4-0.593 

—25     9.1 

—69 

4-7 

20 

1.075 

4-0.469!  —25  33.7 

4-55 

4-6 

. 

24 

1.165 

1  4-0.619!  —25     8.4 

—59 

4-7 

27 

1.050 

4-0.458    —25  33.1 

-+•54 

4-5 
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SATELLITE    III. 

AT  GEOCENTRIO  SUPEBIOB  CONJUNCTION. 

AT  TIME  OF  ICLIPSS.                           1 

Bail 

» 

1 

1856. 

Factor  for  vf. 

BflappeannM.            1 

Victor  ft»r  y'. 

V' 

1 

X. 

f- 

X, 

y- 

1 

O       f 

u 

« 

» 

1 

Jan. 

4 

0.928 

-H).176 

+23     0.1 

+21 

+  3 

+53 

+  3 

12 

0.916 

0.184 

23  15.9 

+17 

3 

48 

3 

19 

0.904 

0.194 

23  31.5 

.  . 

44 

3 

26 

0.895 

0.204 

23  46.6 

,  . 

39 

3 

33 

0.887 

0.216 

24    0.9 

+35 

4 

April 

7 

0.888 

-H).362 

+25  20.8 

—35 

+  6 

14 

0.896 

0.382 

25  23.5 

40 

7 

,  , 

.  , 

21 

0.905 

0.404 

26  24.9 

44 

7 

—15 

+  7 

28 

0.916 

0.427 

25  25.2 

49 

7 

19 

7 

Maj 

6 

0.928 

0.451 

25  24.8 

53 

8 

23 

8 

13 

0.942 

-H).475 

+25  23.4 

—57 

+  8 

—27 

+  8 

20 

0.958 

0.501 

25  21.3 

61 

8 

31 

9 

27 

0.975 

0.528 

25  18.7 

65 

9 

34 

9 

June 

3 

0.994 

0.556 

25  15.7 

69 

9 

87 

10 

11 

1.015 

0.585 

25  12.5 

72 

10 

40 

10 

18 

1.037 

+0.615 

+25     9.3 

—74 

+10 

—42 

+11 

25 

1.061 

0.646 

25     6.2 

76 

11 

44 

11 

Julj 

2 

1.085 

0.677 

25     3.5 

78 

11 

45 

12 

9 

1.110 

0.708 

25     1.2 

79 

12 

46 

12 

16 

1.136 

0.739 

24  59.6 

79 

13 

45 

13 

24 

1.162 

H-0.769 

+24  58.7 

—78 

+13 

-43* 

+13 

SI 

1.188 

0.798 

24  58.6 

76 

14 

41 

14 

Ang. 

7 

1.213 

0.826 

24  59.2 

73 

14 

37 

14 

14 

1.237 

0.850 

25     0.7 

69 

15 

32 

15 

21 

1.260 

0.870 

25     2.9 

63 

15 

26 

15 

28 

1.279 

-H).885 

+25     5.5 

—56 

+15 

—19 

+15 

Sept 

4 

1.295 

0.895 

25     8.4 

48 

15 

.  . 

.  . 

12 

1.307 

0.899 

25  \\A 

39 

16 

•  . 

•  • 

19 

1.314 

0.897 

25  14.5 

29 

16 

,  . 

•  • 

26 

1.316 

0.889 

26  17.2 

—19 

15 

+19 

15 

Oct 

3 

1.313 

-H).874 

+25  19.6 

+29 

+15 

10 

1.305 

0.854 

25  21.5 

.  . 

,  . 

38 

15 

17 

1.292 

0.829 

25  22.9 

.  , 

,  , 

47 

14 

24 

1.275 

0.803 

25  24.0 

+19 

+14 

55 

14 

Not. 

1 

1.254 

0.775 

25  24.6 

27 

13 

61 

13 

8 

1.231 

+0.746 

+25  25.1 

+33 

+13 

+66 

+13 

15 

1.206 

0.717 

25  25.2 

38 

12 

70 

12  ' 

22 

1.180 

0.689 

25  25.3 

42 

12 

73 

12  : 

29 

1.153 

0.663 

25  25.3 

44 

11 

74 

11 

Dec 

6 

1.126 

0.639 

25  25.1 

46 

1^ 

75 

11 

13 

1.100 

+0.618 

+25  24.7 

+46 

+11 

+74 

+10 

21 

1.074 

0.599 

25  24.1 

45 

10 

73 

10 

28 

1.048 

+0.583 

+25  23.2 

+44 

+10 

+71 

+10    1 
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SATELLITE    IV. 

• 

AT  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

AT  TIME  OV 

ECLIPSE. 

Date, 

1 

1856. 

Factor  for  yf. 

Factor  for  y. 

P- 

X. 

1          ^' 

4-5 

X. 

y. 

Jan.         3 

0.931 

-+-0.132 

O       1 

4-22  50.4 

4-  52 

4-  81 

4-  5 

20 

0.898 

0.150 

23  27.6 

4-  35 

5 

4-  63 

5 

March  28 

0.879 

0.267 

25  10.1 

—  38 

9 

—  14 

9 

April     14 

0.895 

0.307 

25  18.9 

56 

10 

32 

10 

SO 

0.919 

0.351 

25  21.4 

73 

12 

51 

12 

May      17 

0.952 

H-0.400 

4-25  18.7 

—  89 

4-14 

—  67 

4-14 

June       3 

0.994 

0.454 

25  12.8 

104 

15 

82 

16 

20 

1.043 

0.512 

25     5.7 

114 

17 

93 

17 

Julj        7 

1.101 

0.574 

24  59.5 

120 

19 

100 

19 

23 

1.161 

0.635 

24  56.3 

117 

22 

97 

22 

Ang.       9 

1.221 

+0.690 

4-24  57.2 

—104 

4-24 

—  86 

4-24 

26 

1.273 

0.729 

25     1.8 

79 

25 

63 

25 

Sept     11 

1.306 

0.746 

25     8.4 

—  43 

4-26 

—  30 

4-26 

28 

1.315 

0.734 

25  14.6 

•  • 

•  • 

•  • 

•  • 

Oct       14 

1.297 

0.696 

25  18.8 

•  * 

*  * 

•  • 

•  • 

31 

1.256 

H-0.642 

4-25  20.8 

.  . 

.  . 

•  . 

,  . 

Nor.      17 

1.199 

0.584 

25  21.3 

•  . 

•  • 

D6C       3 

1.137 

0.533 

25  21.2 

•  • 

,  , 

•  • 

20 

1.075 

H-0.493 

-+-25  20  3 

" 

" 

*  ' 

SATELLIT 

CE     I. 

' 

coOri 

)INATES  ra 

f  THE  MEAN  APPARENT 

ELLIPSE 

:,  DESCRE 

BED  BY 

THE 

SATELLIT 

E,  AND  FOR  THE  MEAN 

DISTANi 

CE  OF  JUPITER 

FROM 

THE   SUN,  FOR  THE  TI 
CENTRIC   SUPERIOR  C< 

ME   (0  ^ 
ONJUNCT 

lFTER  QE 
ION. 

0- 

( 

7^ 

y' 

( 

xf 

y' 

i 

*' 

y 

d.    h.  m. 

11 

II 

d.    h.  m. 

^ 

II 

d.    h.   m. 

II 

n 

0     0     0 

4-    0.0 

- 

4-  6.6 

0     5  20 

-+-  77.5 

4-4.7 

0  10  40 

4-109.1 

—  0.1 

0     0  20 

5.4 

6.6 

0     5  40 

81.2 

4.4 

0  11     0 

109.0 

0.4 

0     0  40 

10.8 

6.6 

0     6     0 

84.7 

4.2 

0  11   20 

108.6 

0.7 

0     1     0 

16.1 

6.6 

0     6  20 

88.0 

3.9 

0  11  40 

107.9 

1.0 

0     1  20 

21.4 

6.5 

0     6  40 

91.1 

3.7 

0  12     0 

106.9 

1.3 

0     1  40 

4-  26.6 

. 

4-  6.4 

0     7     0 

4-  94.0 

4-3.4 

0  12  20 

4-105.7 

—  1.7 

0     2     0 

31.8 

6^ 

0     7  20 

96.6 

3.1 

0  12  40 

104.2 

2.0 

0     3  30 

36.9 

6/2 

0     7  40 

99.0 

2.8 

0  13     0 

102.5 

2.3 

0     2  40 

42.0 

6.1 

0   a   0 

101.1 

2.5 

0  13  20 

100.5 

26 

0    a    0 

46,9 

6.0 

0     8  20 

103.0 

2.2 

0  13  40 

98.3 

2.9 

0     3  20 

+  51.7, 

4-5,^ 

0     S  40 

4-104.7 

-H  1.9 

0  14     0 

4-  95.8 

—  3.2 

^)     3  40 

56.4 

5J 

0     9     0 

106.1 

1.6 

0  14  20 

93.1 

3.5 

0     4     (V 

60.9 

5.5 

0     9  20 

107.3 

1.3 

0  14  40 

90.2 

3.7 

0     4  20 

65.5 

SJJ 

0     9  40 

108.1 

0.9 

0  15     0 

87.1 

4.0 

0     4  40 

Ba.5 

5.1 

0  10     0 

108.7 

0.6 

0  15  20 

83.7 

4.3 

U     1     0 

-f  73.6 

, 

Hh  4.9 

0  10  20 

4-109.1 

4-  0.3 

0  15  40 

4-  80.1 

—  4.5 
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COORDINATES  IN  THE 

MEAN  APPARENT  ELLIPSE. 

1 

SATELLITE    I. 

t 

xf 

y' 

t 

x' 

y' 

t 

x' 

1 

1 

±    h.  m. 

II 

II 

d     h.  ID. 

II 

H 

d.    h.  m. 

u 

* 

0  16     0 

4-  76.4 

—  4.7 

1      1  40 

—  66.6 

—  5.2 

1    11     0 

—  97.6 

+  3.0    ! 

0  16  20 

72.5 

5.0 

1     S     0 

70.8 

5.0 

1  11   20 

95.1 

3.3  : 

0  16  40 

68.4 

5.2 

I     2  20 

74.8 

4.8 

1   11  40 

92.3 

3.5    1 

0  17     0 

64.1 

5.4 

1     2  40 

78.6 

4.6 

1   12     0 

89.3 

3.8  ; 

0  17  20 

69.6 

6.5 

1     3     0 

82.2 

4.4 

1   12  20 

86.1 

4.1 

0  17  40 

H-  55.0 

—  6.7 

1     3  20 

—  85.6 

—  4.1 

1   12  40 

—  82.7 

+  4.3 

0  18     0 

50.3 

5.9 

1     3  40 

88.9 

S.8 

1   13     0 

79.1 

4.6    ' 

0  18  20 

45.5 

6.0 

1     4     0 

91.9 

3.6 

1   13  20 

7.'iJJ 

4.8    i 

0  18  40 

40.5 

'  6.1 

1     4  20 

94.7 

3.3 

1  13  40 

71JJ 

6X»    1 

0  19     0 

35.5 

6.3 

1     4  40 

97.3 

3.0 

1   14     0 

67.1 

5.2    1 

0  19  20 

-+-  30.4 

—  6.4 

1     5     0 

—  99.6 

—  2.7 

1   14  20 

—  62.8 

+  5.4    1 

0  19  40 

25.2 

6.4 

1     5  20 

101.7 

2.4 

1   14  40 

58.3 

6.6    1 

0  20     0 

19.9 

6.5 

1     5  40 
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THE  APPARENT  ELEMENTS  OF  SATURN'S  RING. 
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PLANETARY  CONSTELLATIONS. 


d. 

h.  m 

Jao.   3 

14  15 

3 

19  33 

6 

10  29 

7 

13  18 

10 

8  67 

11 

5  1 

11 

19  9 

15 

16  18 

18 

12  2 

24 

18  42 

27  21  25 

30 

19  8 

Feb.   1 

11  4 

2 

17  4 

4 

8  51 

5 

19  0 

6 

17  21 

7 

2  40 

7 

9  41 

7 

15  27 

11 

22  23 

14 

15  39 

14 

16  58 

16  23  8 

22  23  1 

23  20  37 

24 

12  29 

29 

3  60 

March  2 

11  24 

3 

15  26 

4 

6  35 

5 

1  30 

6 

0  37 

6 

4  10 

7 

4  30 

10 

7  40 

12  22  18 

13 

1  58 

U 

12  31 

16 

19  0 

17 

7  0 

19- 

8  28 

19 

16  41 

22 

8  29 

30 

9  28 

April   1 

8  U 

2 

0  5 

2 

11  4 

2 

16  52 

2  22  31 

(J  in  Aphelion.  ^    , 

(59C 9  +  5  22 

9   greatest  Hel.  Lat.  N. 

<JSC 84-254 

6  ^<L :j^4-3  30 

6  WC   .  .  .  .  .  W-f-2  42 
$  greatest  Hel.  Lat.  S. 

(5VC ^—  158 

6h<L >z  —  6  15 

9  siationary. 

6  S<L ^-f-S    0 

g   inQ 

$  greateat  elong.  E.  18  17 
<J   9  <C 9  -h  6  13 

^  in  Perihelion. 

□  ¥  O 

<J5(C g-h6  24 

6  21<L :!^4-3    2 

^  stationary. 

<5  y;(C t|;+226 

(59C 9  —  2  13 

6  h<L b-5  19 

$   greatest  Hel.  Lat.  N. 
<J   g  O  Inf. 

1^  stationary. 

(J  stationary. 
(5cJ<C.....<J-4-3     0 

g   stationary. 

9  in  S 
<J9<C 94-6  10 

6   ^  € 54-6     6 

621Q 

6  4(L 2^-h2  33 

6^<L W"*-  2  ^^ 

5  in  8 

(J^C 9  —  2  29 

6>2C >2—  5  26 

D  h  O 

a    preat.  elong.  W.  27  39 

62i\ii :y4-o  2 

1^  in  Perihelion. 

g    in  Aphelion. 

O  entera^f*,  spring  begins. 

($5^ 5-1  28 

6  ^  21 5-1?? 

<59C 9-4-2  17 

<ju;c u;4-2i6 

6  2t€ JH-h^   0 


April 


May 


June 


d. 

h. 

m 

3 

0  51 

4 

5 

16 

15 

6 

19 

49 

8 

18  25 

9 

8 

12 

9 

9 

8 

17 

16  56 

19 

26 

2  27 

27  18  24 

28 

7  54 

30 

3  25 

30 

18 

19 

2 

8 

7 

2 

9  54 

2 

14 

34 

4 

9 

0 

4 

15  54 

6  23 

9 

10 

18 

12 

12 

16 

14 

14 

10 

2 

14 

15 

10 

26 

10  24 

26 

18 

12 

27 

11 

13 

27 

18  21 

28 

10  40 

31 

21 

6 

1 

7  56 

3 

14 

26 

3  20 

7 

6 

3  45 

8 

1 

44 

11 

8 

16 

12 

12 

17 

14 

16  45 

15 

7  43 

16 

12  48 

20 

13  30 

20 

19 

50 

23 

9 

0 

23 

14 

37 

23 

17 

5 

24 

9 

1 

24  23 

4 

25 

10 

8 

28 

6  58 

28 

17  22 

<J5C 5-1-0  20 

O  Eclip.  invis.  at  Wash'n. 
9  in  Aphelion. 

6  ^  € M  —  2  40 

5  greatest  Hel.  Lat.  S. 

6  9  21 9-0  27 

6  h  € h  —  6  31 

6    S  <C <j4-0  43 

C  Kclip.  vis.  at  Waah'ton. 
(5   5©  Sup. 

5ina 

9   greatest  Hel.  Lat  S. 

6W(L U?-+-  2  12 

6  21<C 5-hl22 

5  in  Perihelion. 

(59<r 9  —  129 

<J5¥ 54-1  11 

6  V  € V  —  2  46 

<55C 5  —  135 

6  h€ >z  —  5  30 

<J  ¥  O 

5   greatest  Hel.  Lat.  N. 

3  stationary. 
6   S  € <J-0  58 

5  greatest  elong.  £.  22  57 

<59¥ 9  —  0  47 

6  t^C y;-l-  1  58 

<5  5>z 5-h2  25 

6  Jnc: :j^-i-0  40 

6   ^  €    .....¥  —  2  64 

6  9  € 9-3  58 

6  h€ h  —  5  29 

<J5<C 5  — 4  31 

5  in^ 

5  stationary. 

6    i€ (J  -  1  23 

D  y;© 

5  in  Aphelion. 
<55>Z 5-2  21 

©  enters  25,  sum'r  begins. 

6   5  © 

IJJ  stationary. 

9  in  a 
6^€ W-+-  ^  *3- 

6  hO 

62l(L 2^-0    3 

(559 5-t^2 

<5«[C ¥-3    7 


470 


PHENOMENA,  1856. 


WASHINGTON  MEAN  TIMfi. 


PLANETARY  CONSTELLATIONS. 


d.  h.  m 
June  30  15  3 
30  18  3R 
July  1  6  7 
1  6  2 
1  17  31 


Aug. 


2     7  24 

5  17  41 

9  15  42 

11  15  18 

13  11  44 

18  3  31 

19  11  30 

20  22  48 
22  7  62 
24  17  40 


25 

27 
28 
29 
29 


14  33 
0  52 

18  7 
2  20 
7  21 


Sept. 


30  6     7 

31  8  25 

7  7  24 

8  15  31 
8  16  33 

16  1     0 

17  2  18 

17  6  18 

18  2  30 
18  14  10 

21  21     0 

25  5     7 

29  16  56 

30  18    9 

31  10     1 

1  3     2 

5  3  17 

11  6  58 

13  15  29 

14  18  21 

18    4     0 
21   14  33 

21  23  29 

22  3  45 

26  U  18 


g  (C 

9  h 

h(C 

9  C 

O  in  Apogee. 


g  —  9  11 
9-1-10 
>^  —  5  31 
9  —  4  31 


g  stationary. 

§  greatest  Hel.  Lat.  S. 

6    S  (L <J-0  44 

D   (f  O 

g  great,  elong.  W.  20  27 


(J   8  h  .  .  . 
(5   9©  Sup. 

S  inQ 


g  —  0  47 


jti 


6  V  € V  —  3  24 

9   in  Perihelion. 
6  hd h-^  38 

21  stationary, 
g  in  Perihelion. 


<5  8  (C  .  . 
<5  9  <C  .  . 

g  frreatestHel 
6  5©  Sup. 


g  —  4  6 
9  —  3  33 
<J-h  0  33 
.Xat.  N. 


0  11 


<5    8   9 

D  ¥  © 

6^(L W-h  1  18 

9   frreatest  Hel.  Lat  N. 
6  Jll€ :j^— 0  56 


J?  €   .... 

h(C 

9  stationary. 

9  € 

g  (C 


9  —  3  40 

>2  —  6  49 

9  —  1   13 
g  —  1  43 


8   in  8 
6    i  (C ^-t-l  56 

§   in  Aphelion. 

6^€ U^-4-l  19 

6  J!t€ JJf  — 0  60 


9  (C 9  _  3  49 

l2  (C   .  .  .      .  i^  —  5  57 
g  greatest  eloug.  E.  26    4 
enters  ^,  autumn  begina 


0  enU 
^© 


28  -    -  O  I'^'Clip.  invis.  at  Wash'n 

30  7  25  (5  9  (C 9  4-  I  50 

30  14  221  ^  5  C 8  —  2     7 

Oct.        I  16  57|  g  greatest  Hel.  Lat.  S. 

3  18  47j  <J  §   9 g  —  4  11 


Oct. 


Nov. 


Deo. 


d.    h.    m 

4     0  40  <J    ^  C    .  .  .  . 

4  23  19,       §  stationary. 


(J-*-3    3 


6 
11 
12 


6  25 
1  21 
0  41 


13    -    - 

15  12  27 

16  21     5 


18  23  16  3   h  C 
20  16  65        8  in  Q 


25 
25 


6  37 
8  20 

25  16  40 

26  17  55 

30  16  39 

1  14  45 
1  22  14 
4   14  43 

7  10  11 

8  6  50 

11  21  63 

14  10     0 

15  7  46 

16  7  67 

17  7     0 

18  9  33 
24     2  11 

26  9  11 

27  10     0 

28  2  15 

29  19  65 

31  19  49 

4  17     6 

5  14  19 
8    6  15 


0  4 
6  35 


D  h  © 

<J  y;(C •.tj?^-  1  25 

6  2l€ J/-0  27 

C  Eclip.  partly  vis.  at  W. 

6   ^  (L V  —  3  47 

6   8  ©  Inf. 

-      -  >^  —  6  68 


^   in  Perihelion. 

^  stationary. 

I2  stationary. 

(58<C 8-H8    8 

6   9  € 9  —  3  18 

$  greatest  clong.W.  18  42 

i€ ^  -I-  3  40 

greatest  Hel.  Lat.  N. 

C W-^  1  35 

€ Ji^-hO    9 

6  J»(L V  —  3  41 

*  ¥  © 

6  h(L Iz-  660 

9  in  Aphelion. 

21  greatest  Hel.  Lat.  8. 

greatest  Hel.  Lat.  S. 
stationary. 
8  C g  -t-  3  62 

W  stationary.  , 

8  inS 


9  € 


$(C 


9  -H  3  16 

>-h3  42 
W-h  I  14 
jf  —  0  12 


,9  11  27 


11 
12 


2     5 
4  15 


6 

6 
6 

^  in  Aphelion. 

9  greatest  Hel.  Lat.  S. 

(5  V  (C V  — 338 

<$   8  ©  Sup. 
D  UJ© 

^  in  Perihelioo. 


12  15  36  <J   >z  <C Ij  —  5  40 

20  21  31  Q  enters 'V5,winier  begins. 

21  7    0;  7^  in  Perihelioa 
21   11   14  D  5  © 

27  11  29  <J   9(C 84-850 


27  22  48  <J 

28  16   12 

29  17  53  i 
29  19  21  i 
31   10  38  f  I2  O 


9    S 9  -  0  45 

^  greatest  Hel.  Let.  S. 
<JC <J-h3    3 

9  c 9  -h  a  n 


LATITUDES  AND   LONGITUDES   OF   THE  PRINCIPAL 

OBSERVATORIES. 

COMPILED  BY  DR.  B.  A.  GOULD. 


Having  been  requested  by  Lieutenant  Davis  to  arrange  for  the  Astronomical 
Ephemeris  a  Table  of  Latitudes  and  Longitudes  of  the  principal  Observatories,  I 
have  devoted  some  time  and  attention  to  the  critical  preparation  of  this  catalogue. 
But  since  the  values  decided  upon  difier  considerably  in  many  cases  from  those  in  the 
other  published  catalogues,  and  in  some  few  instances  from  the  values  which  appear 
to  be  made  use  of  at  the  Observatories  themselves,  I  feel  some  hesitation  in  publish- 
ing them  without  asking  the  attention  of  astronomers  to  the  catalogue,  that  such  inac- 
curacies as  it  may  contain  may  be  corrected  as  speedily  as  possible.  The  sources 
of  information  are  given  in  each  case,  and  when  possible  the  probable  error  also  is 
given  with  the  determination.  One  important  change  consists  in  the  adoption  of  the 
differences  of  longitude  between  Altona  and  Pulkowa,  and  Greenwich  and  Altona,  as 
determined  by  S truve  in  his  chronometric  expeditions  of  1843  and  1844.  The  adop- 
tion of  these  values  necessarily  implies  a  corresponding  change  for  the  longitude  of 
those  Observatories  whose  position  has  been  fixed  by  their  diiference  of  longitude 
from  Altona  or  Pulkowa,  or  from  other  Observatories  dependent  upon  these.  The 
differences  of  longitude  of  the  American  Observatories  are  deduced  from  the  tele- 
graphic determinations  of  the  United  States  Coast-Survey, — and  have  been  commu- 
nicated by  Professor  Bache,  by  authority  of  the  Honorable  Secretary  of  the  Treasury. 
I  have  endeavored  to  include  in  the  list  all  Observatories  now  in  a  state  of  astro- 
nomical activity,  or  which  have  been  so  within  the  last  quarter  of  a  century.  Any 
corrections  or  additions  with  which  astronomers  may  favor  me  will  be  gratefully 
acknowledged. 

Abo.  .     .     .    N.  Lat.    60°  26'  56".8  ±  O".!!.     Abgelandeb,  Ohs.  Astron.,  I  p.  xxi. 
Long.  E.  from  Paris,    !"•  19"  47*-.3.     Astr.  Nachr.y  IX.  264. 

This  Observatory  was  abandoned,  and  the  instruments  transferred, 
together  with  the  University  of  Finland,  to  Helsingfors,  in  conse- 
quence of  the  great  fire  of  1827,  by  which  the  University  buildings, 
library,  d^c.  were  destroyed. 

Altona.  .  .  N.  Lat.  53**  32'  45".27.  Gauss,  Besiimmung  des  Breiten-Unler- 
schiedes  zwiscfien  den  Stemwarlen  von  Gottingen  und  Altona^  p.  71. 
In  the  edition  of  Schumacher^s  Hulfstafeln^  published  by  Warn- 
STORFF,  Altona,  1845,  the  latitude  of  Altona  is  given  p.  114,  as 
+53°  32'  45 '.7. 
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Long.  E.  from  Greenwich,  0^-  89'»-  46^.151  ±0^.042.  Strttvb,  Eg- 
pldition  Chronomelrique  execuUe  in  1844,  entre  Altona  ti  Greenr 
wich,  p.  206. 

Atlum    .    .    N.  Lat    Sr  58'  20"  dz  1".    Boubis,  Astr.  Nachr.,  XXXIH.  197. 

Long.  E.  from  Paris,  1*"  26"  34'  .23  ±  l*-.  Ergdnzungs-Hefi  xu  den 
Astr.  iViacAr.,  1849,  p.  151.  This  longitude  was  obtained  from 
moon-culminating  stars  observed  on  ten  nights  at  Athens  and  Ham- 
burg. The  result  of  a  series  observed  at  Athens  and  Copenhagen 
gave  the  longitude  of  Athens  6'  .84  farther  East,  but  this  series  was 
rejected.  Ibid.^  pp.  150,  151, 158.  Diminishing  the  E.  longitude  of 
Hamburg  in  conformity  with  Struve's  chronometric  determination, 
we  have  for  the  longitude  of  the  meridian-circle  l**-  25"*  33*  .73 

The  centre  of  the  Observatory  is  0''.19  W.  from  the  meridian- 
circle,  Erg.'Hefi  z.  d.  Astr.  JVacAr.,  p.  152. 

Berlin.    .     .    N.  Lat    52*»  30'  16".68  ±0".2.    Encke,  Astr.  Nackr.,XKm.  3^2. 
For  the  Longitude  of  the  centre  of  the  Observatory,  we  have 

h.     m.      •. 

Berlin  E.  from  Altona,  0  13  48.78  ±0.03  Berl  Astr.  Jahrb.^ 

Altona  E.  from  Greenwich,  0  39  46.15  [1839,  p.  275. 

Berlin  "  "  0  53  34.93 

The  old  Observatory  was  situated  0'  56".72  North  (Berl.  Astr. 
Jahrh,,  1839,  p.  242  ;  Astr.  Nachr.,  XXIH.  370),  and  0^.39  Wert 
(Ibid.^  pp.  261,  265),  of  the  new  one.  Hence  we  have  for  the  old 
Berlin  Observatory, 

N.  Lat.,   52*  31'  13".4. 

Long.  E.  from  Greenwich,   0*"-  53"-  34*^.54* 

Bilk.  .    .    .    N.  Lat    bV  12'  25".    Astr.  Nachr.,  XXVH.  300. 
Long.  W.  from  Berlin,  O*"-  26"   80*  .0.     Ibid. 

Bono. .    .     .    N.  Lat    50**  43'  45".0.  )  Orally  communicated  by  Prof. 

Long.  E.  from  Paris,  0***  19"^  8*'.0.  i     Aroelandbr  to  the  compiler. 

The  provisional  Observatory  on  the  **  Alter  Zoll,^^  in  which  were 

made  the  observations  published  in  Vol.  I.  of  the  Bonn  series,  was 

situated  in 

N.  Lat.    50**  44'  9". 

Long.  E.  from  Paris,   0*"    Id'^  5^5.     Bonn  Astr.  Beobb,,  L  p.  i. 

Bietlin.  .     .    N.  Lat.    bV  6'  56".0.     (MS.  communication  from  Professor  Bogu- 
8LAW8KI  to  Professor  Enckb.)   JBcr/. -4^/r.  JoArft.,  1852,  p.  289.   The 
value  given  in  the  Berl.  Jakrb,  previously  to  1851,  was  51^  6'  SO^'.O. 
The  Longitude  given  in  the  table  is  derived  from  a  mean  of  four  de- 
terminations of  the  longitude  E.  from  Paris,  viz. :  — 
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Brnssels.    .    .    . 

Cambridge  (Eng.). 
Cambridge  (Ian.). 


Cape  of  Good  Hope. 


Christiania. 
CineiiuiatL  . 


Triangulation  in  1805  (fire-signals),  Astr,  Nachr,^  h.    m     •. 

XVI.  371,  0  58'48J5 
Steczkowski  (6  star-immersions),  Ihid,^  48.17 

Hansen  (occultations),  Astr  Nachr.,  XVII.  170.  48.74 

Erman  and  Petersen  (meteors),  Astr.  Nachr.^ 

XIX.  27,  48.67 

Mean,  Breslau  E.  from  Paris,  0  58  48.54 

Annales  de  VOhs.  de  Bruxelles^  1837, 
QuETELET,  M6m»  de 


N.  Lat.   50**  51'  10'^7 

p.  264. 
Long.  W.  from  Greenwich,  0^-  17"-  27'-.6. 

VAcad.  R.  de  Bruxelles,  XVI.  18. 

N.  Lat.    52^  12'  51".76.     Camh,  Phil  Trans.,Y,  279. 
Long.  E.  from  Greenwich,  0^-  0"-  23^54.     Ilnd.,  III.  168. 

N.  Lat.  42*  22'  48".60.    Peirce,  Mem.  Amer.  Acad.,  N.  S.,  H.  203. 
Long,  by  the  telegraphic  determination^  of  the  U.  S.  Coast-Survey, 
Cambridge  E.  from  Stuyvesant  Garden,  N.  Y.,         y^,    m 
By  34  sets  of  clock-signals,  0  1126.10 

"    10    "    "  star-signals  (Western),  26.18 

"   24    "    "  "  (exchanged  E.  and  W.),        25.96 

"    17    "    «'  "  (Eastern),  26.18 

Mean,  0  11  26.09 

Geodetic  reduction  to  dome  of  Cambridge  Observa- 
tory, —0.02 
Stuyvesant  Garden  E.  of  Jersey  City  (geodetic),  0  11.93 
Cambridge  E.  from  C.  S.  Station,  Jersey  City,  0  11  38.00 
Jersey  City  E.  from  Washington  (see  Philadelphia),  0  12  3.54 
Cambridge  (dome)  E.  from  Washington,                  0  23  41.54 

S.  Lat  33**  56'  3".     Henderson,  Mem.  R,  Astr.  Soc,  VI.  130. 
Long.  E.  from  Greenwich,  h.    m.    s 

By  Greenwich  Observations,  1  13  56.1     Ibid.y  p.  126. 

"  Cambridge 

**  Abo 

**  Edinburgh 
Mean, 

N.  Lat   59*  54'  43".7. 

Long.  E.  from  Paris,  0^-  SS"-  33'-. 

N.  Lat    39*  5'  54".     Astr.  Nachr.,  XXIII.  313. 

Long.  W.  from  Washington,  tf*-  29"-  46'  .85.  (U.  S.  Coast-Sur- 
vey.) Proc.  Amer.  Assoc,  for  Adv.  Science^  Cincinnati,  I85I5 
p.  118. 

60 


55.04 

li 

p.  127. 

58.56 

11 

p.  128. 

54.2 

ii 

p.  129. 

1  13  56.0 

IAstron.  Joum..  II.  178. 


474  THE   PRINCIPAL   OBSERVATORIES. 

CopenlUffll*  By  Copenhagen  Observatory  is  usually  understood  the  "  Round  Tower  ** 
of  the  University.  The  new  instruments  are,  however,  mounted  in  a 
temporary  wooden  building  known  as  '^  Hoikens  Bastion.*'  (See  AMtr. 
iVacAr.,XIX.  119). 

N.  Lat  of  the  Round  Tower,  55**  40'  53".0.  AUr.  Nachr.,  V.  366. 
For  the  Longitude, 

Hoikens  Bastion  E.  from  Altona,  h.    m.    •. 

Hansen  {Astr.  JVocAr.,  VIII.  281),  0  10  32!585  139.88 

Schumacher  {Astr.  JVacAr.,.lX.  463),  82.565     19.42 

Mean,  10  32.583 

Altona  E.  from  Greenwich,  39  46.151 

Hoikens  Bastion  E.  from  Greenwich,  50  18.734 
Round    Tower   E.    from    Hoikens   Bastion 

( WuEM,  Astr.  Nachr.,  UI.  438 ;  V.  337),  0.57 

Round  Tower  E.  from  Greenwich,  0  50  19.30 

Cfieow       .    N.  Lat.  50**  3'  50".0±0.09.     WEi88E,il*<r.iVacAr.,VIIL  175;  XVL 

256. 
Longitude  E.  from  Paris, 

Meanof  18ob8.byWuBM(-45(r.iViicAr.,VIII.    ^    ^    ^ 

459),  <6  of  the  25  being  rejected),  1  10  28.986  ±0.461 

Mean  of  25  obs.   by  Steczkowski    (Astr. 

Nackr.,  XVI.  352),  20J221  ±0.301 

Mean  of  4  obs.  by  Steczkowski  (Astr.  Nachr.^ 
XVUI.332),  29.760  ±0.0i6 

Mean  of  16  obs.  of  three  occultations  (Stecz- 
kowski, Astr.  Nackr.,  X.  232),  30.95    ±0.253 

Assigning  to  each  of  these  determinations  a 
weight  proportional  to  the  number  of  obser- 
vations from  which  it  was  derived,  we  obtain 

the  mean,  

Cracow  E.  from  Paris,  T  10  29.78 

BnpiL  .    .    N.  Lat.    58^  22'  4r'.05.    Stbuve,  Observ.  Astron.,  VI.  p.  Ix. 

Long.  E.  from  Paris,    1  3f'32/70.     Wurm,  Astr.  Nackr.,  III.  437. 

33.5       Bessbl,        "  m.  46. 

Mean,  1  87  33.1 

Mill. .    •    N.  Lat    53^  23^  13''. 

Long.  W.  from  Greenwich,  0^  25'^  22^.    Astr.  Nackr.,  X.  274. 

•    N.  Lat    54^  46'  6".4. 

Long.  W.  from  Greenwich,  0^  6--  18^.0.    Asir.  Nackr.,  XXVL  216. 
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BdinbOI^  .    N.  Lat.    55*»  57'  23"iJ. 

Long.  W.  from  Greenwich,  (f^  12"-  43^.0.     Edinh.  Observ.^  X.  p,  r. 

Florence.     .    N.  Lat.    43^  46'  40".8.    Zach,  Corresp,  Astron.^  L  15. 
Long.  E.  from  Paris,  C^-  35'»-  40^.2.    Ibid,,  p.  14. 

O        t        If  m 

Geneyo.  .     .    N.  Lat  by  observations  of  pole-star,     46  11  58.72  ±0.1 
"  "  "  nadir-point,  58.97  db  0.1 

Mean,  46  11  58.84  Plantamour,  JIfim. 

dt  la  Soc.  dt  Physique  et  d'^Hist.  NaL  de  Geneve,  XI.  15. 
Long.  E.  from  Paris,  tf*-  15-  16*^.22.     Astr.  Nackr.,  XX.  7. 

GeorptoWB.     N.  Lat.    38**  54'  26".  1.    Astron.  Joum.,  I.  69. 

Long.  W.  from  Washington,  C^-  O"-  6^.20.     Astron.  Joum.,  1.  70. 

GottinpOt  •  Gauss  found,  Best.  d.  BreiU-TJntersch,,  p.  71,  for  the  N.  Latitude  of  the 
meridian-circle,  51**  31'  47".85,  with  the  weight  60.9. 
The  Longitude  of  the  same  Gauss  found  (Ibid.)  by  his  trigonometrical 
survey  to  be  West  of  the  meridian-circle  in  Altona  by  7.211  Paris 
Toises.  Usmg  Bessel^s  data  we  find  1**  =  148.33  Toises,  whence  we 
have, 

Gottingen  West  of  Altona, 
Altona  East  of  Greenwich, 
Gottingen  East  of  Greenwich,    0  39  46.102 
For  the  old  Observatory, 

Lat  =  +5r  31'  55".6.     Monatl.  Corr.,  XXVII.  483. 
Long.  E.  of  Paris,  tf*-  30-  25'^.2.     Astr.  Nackr.,  U.  407,  408. 

GothiL   .     .     (Seeberg.) 

N.  Lat    50**  56'  5".  19.    Gauss,  Best.  d.  Breit. -Untersch.,  p.  80. 
For  the  Longitude  E.  from  Paris, 

WuRM  found  by  11  occultations  (Astr.  Nachr.,       . 


h.     m.      8. 

0    0    0.049 
0  39  46.151 


II.  405), 

0  33  34.8  d=  0.18 

ITERS  found  (Astr. 

iVacAr.,V.  68] 

), 

nrsighu 

Seeberg  East  from  AUona, 

3 

10.2 

2 

i(       11 

Gottingen, 

3 

8.9 

15 

West  " 

Konigsberg, 

39 

5.6 

18 

East   « 

Paris, 

33  34.3 

24 

West  " 

Vienna, 

22  38.0 

17 

Whence,  using  the  present  data, 

we  find. 

Seebei^  E,  from  Paris, 

0  33  33.66 

Mean,  0  33  34.2 

For  the  Observatory  attached  to  Professor  Hansen's  house, 
Long.  E.  from  Paris,  0^-  33"*  30''.046.    ScuukacbeRj  Astr.  Naekr.^ 
XXm.  263. 


4T6 
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Greenwich. 


Hamburg. 


Hndioi. 


Kasan.     .    . 
lonipberg.    . 

IraDflnnnster. 


N.  Lat.    5r  28'  38".2.     Aiey,  Mem,  Astr.  Soc,  XVIL  p.  49. 
Long.   W.  from   Paris,  0"   9"   2 1'. 46   db  15.    Henderson,  Phil. 
Trans.,  1827,  p.  286.     See  also  Washington. 

N.  Lat.    53®  33'  7",  by  geodetical  connection  with  Altona.    Preface 

to  RuMKER^s  Catalogue, 
The  Longitude  given  in  the  table  is  derived  thus : 

Hamburg  E.  from  Altona  (Hansen,  Astr.  Naehr.y        h.    m.    ■. 

VIII.  277),  0    0    7.41 

Altona  E.  from  Greenwich  (Struve,  Exp,  Chron. 

de  1844),  0  39  46.15 

Whence  Hamburg  E.  from  Greenwich,  0  39  53.56 

N.  Lat.  4V  14'  42".6.    Loomis,  Trans,  Am,  Pkil  Sac,  N.  S.,  X.  61, 
Long.  W.  from  Philadelphia  (U.  S.  CJoast-Survey), 

h.     ra.      •. 

By  3  sets  Eastern  clock-signals,  0  25    5.72 

"   2   "    Western  "  5.68 


Philadelphia  E.  from  Washington, 
Hudson  W.  from  Washington, 


0  25     5.70 
7  33.64 


0  17  32.06 

Professor  Loomis  deduced  from  moon*culminations, 

Hudson  W.  from  Greenwich,  5''   25™*  41'*.3.     Astr.  Jowm.^  L 
67. 

N.  Lat.    55®  47'  23".l.     Astr.  Nachr,,  XXVIII.  47. 

Long.  E.  from  Berlin,  2^  22™  57'  .0.    Berl,  Astr.  Jahrh.,  1854,  p.  293. 

N.  Lat.    54®  42'  50."4.    Bessel,  Astr,  Nachr.,  I.  248. 

Long.  E.  from  Paris,  1  12  38.8     Wurm,  Astr.  Nachr,,  HI.  437. 

38.93  Bessel,  "  III.  46. 

Mean,  1  12  38.9 

N.  Lat.    48®  3'  23  ".81  ±0".03.     Asfr.  Nachr,  XXXVII.  271. 
Long.  E.  from  Paris,  0**  47™   11'  .96.     Schumacher,  Astr.  Nackr.^ 
XXIII.  263. 


leipsie.     .     .     (Pleissenburg.) 

N.    Lat.     D'Arrest,   Astr,   Nachr,,  Wri-hu 

XXVIII.  148,  51  20  20'!7  ±0.36    26.37 

D'Arrest,  Astr,  Nachr,,  XXVIH.  160,  20.4 

Long.  E.  from  Greenwich,   O*'   49™   28'-.5. 

kyden.     .    .    N.  Lat.   52®  9'  28'M6  db0".15  )  Kaiser,  il«/r.  iVocAr., 

Long.  E.  from  Paris,  O*'   8™-  35\97  rt0'.19  >  XVII.  100. 

UTIipooL       •     N.  Lat.  +  53®  24'  4r'.72.     M,  Notices  Astr.  Sac.  XIII.,  247. 

Long.  W.  from  Greenwich,  0^    12™   0^.11     NauLAlm.,  1852,  p.  59a 
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londoilf     •     (Mr.  Bishop^s  Observatory.) 

N,  Lat    bV  31'  29".8.     Astr.  Obs.  at  the  Observatory  South  Villa, 

p.  xix. 
Long.  W.  from  Greenwich,  (f^  0"-  37^.1. 

Nadrai.    .    N.  Lat  13**  4'  9".2. 

Long.   E.   from  Greenwich,  5^  20"-  57^.    Taylor,  Madras  General 
Catal.,  1844,  Pref.  p.  ii. 

Mamdieim.     N.  Lat.  49^  29'  12".9.    Astr.  Nachr.,  XH.  129. 
Long.  E.  from  Paris,  as  determined 

By  WuRM,  from  occultations  {Astr.  Nachr.y  VIII.  458),     0  24  29.92 
"   connection  with  Strasburg  {Astr.  Nachr.,  XV.  280),  29.87 

"  "  "     Vienna    {Astr.  Nachr.,  XV.  279; 

XXra.  263),  30.28 

By  connection  with  Dunkirk  (Muffling,  Astr.  Naehr., 

XV.  279),  30.05 

By  Olufsen  from  Solar  Eclipse  {Astr.  Naehr.,  XXII.  234),  80.10 

Mean,  0  24  30.04 

Markrec.   .    N.  Lat.  54**  W  31".72.    Astr.  Joum.,  II.  12. 

Long.  W.  from  Greenwich,  0**   33»-  48'  .4.     Naut.  Aim.,  1852,  p.  598. 

MaPSCillcs.      N.  Lat.  43*  17'  49".     Monatl.  Corresp.,  XIII.  139. 
Long.  E.  from  Paris,  according  to 

LiNDENAU  {Monatl.  Corr.,  XIX.  421), 
WuRM  {Monatl  Corr.,  XXVI.  185), 

"      {Astr.Nachr.^lY.^), 
Innes  {Astr.  Nachr.j  VIII.  435), 

Mean, 

Milan.      .     (Brera.) 

N.  Lat  45*  28'  0".7.     Corresp.  Astron.,  V.  300 ;  Effem.  Astr.  di  Mi- 

lano,  1846,  App.,  pp.  73-86. 
Long.  E.  from  Paris, 

Daussy  found  from  31  6ccultations  {Conn.  d.  Temps,     h    ,„     s. 

1836,^44.,  p.  131),  ^    ^       0  27  2^91 

LiTTROW  found  Milan  W.  from  Vienna  {Ibid.),  28  45.63 

56  11.07 

0  27  25.44 
Mean,  0  27  25.18 

Modena.    .     N.  Lat    44*^  38'  52".75.     Biaucbi,  Astr.  Nachr., XVI.  221 ;  Atti  del  R. 
Osserv,  di  Modena,  I.  336  (1834). 
Long.  E.  from  Milan,  O"*  6-   55^  .99.     Id.,  p.  337. 
Hence  E.  from  Paris, 


No.  Obi. 
4 

h.     m.    a. 

0  12  7.7 

19 

7.6 

12 

7.5 

4 

7.05 

0  12  7.53 
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h.     m.     ■. 

By  comparison  with  Milan,    0  34  20.45 

WuRM  from  occultatioDs,  23.5  Astr.Nachr.^l.  504. 

"        "  "  24.5  **  IIL222. 

Steczkowski  from  occultations,      21.81         "  XVI.  299, 302. 

Olufsen  from  solar  oclipse,  22.32         "         XXIL  234. 

Mean,  0  34  22.51 

lOMOW.    .    N.  Lat    55''  45^  19".6.    Scbweizer,  Astr.  Nachr.,  XXVIL  215. 

h.     m.      8. 

Long.  Moscow  E.  from  Pulkowa,      0  28  58.2  Astr.  JVodbr.,  XXIV.  90. 
Pulkowa  E.  from  Greenwich,  2     1  19.09 
Moscow   **     "  "  2  30  17.29 

InnieL         (Bogenhausen.) 

N.  Lat.    48^  8'  45".    Soldner,  Astr.  Nachr.,  IX.  422. 
Long.  E.  from  Paris,  (^  37-^  4*^ .98.    Astr.  Nachr.,  YUL  148. 

Hapkk     .    N.  Lat  40*^  51'  46".63.    Brioschi,  Astr.  Nachr.,  V.  294. 

The  Longitude  adopted  is  that  by  which  Peters  has  apparently  made  his 
reductions,  Astr.  Nackr.,  XXIII.  302, 303,  according  to  which  we  have, 
Naples  E.  from  Berlin,  0^  3--  26^.0. 
For  determinations  from  solar  eclipses  by  Brioschi  and  Saktini,  see 
Astr.  Nackr.,  VI.  413. 

Oxibld.     .    N.  Lat.  bV  4&  36".0  )  ^^  ^^^  1^       ^^ 

Long.  W.  from  Greenwich,   0^-  6--  2^.6  i  »  '  r 

Psdmu     .    N.  Lat  45*^  24'  2".5.    Santini,  Astr.  Nachr.,  VL  411 ;  XVII.  346. 
Long.  E.  from  Paris,  b    m.  «. 

WuRM  (il«(r.  iVacAr.,  IV.  347),  0  38  7r7 

Padua  E.  from  Milan  by  powder  signals  h.    m.    • 

(Fallon,  Astr.  Nachr.,  IV.  115),  0  10  43^7 

Milan  E.  from  Paris,  27  24.18 

0  38  7.45 
Mean,  Padua  E.  from  Paris,  0  38  7.57 

PiknBO.  .    N.  Lat  38""  6'  44".    Cacciatorb,  Del  Real  Osservatorio  di  Palermo 
Libri  VII.,  VIII.,  K.,  p.  2 ;  Staria  Celeste  del  R.  Osserv.  di  Palermo^ 
in  Ann.  d.  WienerJ^emwarte^  XXIV.  6. 
Long.  E.  from  Paris,  0^  44°''  4*'.0.    Dausst,  Add.  Canm.  d.  Tsw^^ 
1835,  p.  8. 

BiANCHi,  Astr.  Nachr.^  XVII.  350,  calls  the  latitude  of  the  Palermo 
Observatory,  +38*^  6'  25".50. 

PuamtUU     S.  Lat.  33^  48^  49".79.    Rumker,  PAt7.  TVont .,  1829,  Part  m.  p.  16. 
Long.  E.  from  Greenwich,   10^-  4'*-  6*^.25.    Ibid.,  p.  29. 
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Paril.      .    •    N.  Lat.  48*  W  13".2.     Conn.  d.  Temps,  1835,  p.  356. 
Long,  as  above  under  Greenwich. 

SL  FetenbUg.     (Academy.) 

N.  Lat.   59*  56'  29".67. 

Long.  W.  from  Pulkowa,  0"-  5M94.    Struye,  Description  deVObs. 
de  Poulkova,  p.  292. 

Philadelphia*      N.  Lat.   39*  57'  7".5.     MS.  communication  from  Professor  Kendall. 
Long.  E.  from  Washington  (U.  S.  CJoast  Survey), 

in.      8. 

By  5  sets  Eastern  clock-signals,        7  33.66 
"      "       Western        "  33.60 

Mean,  7  33.63 

Long.  Jersey  City  Station  E.  from  Washington, 

m.    ■. 

By  2  sets  Eastern  clock-signals,         12  3.58 
«      "      Western         "  3.52 


Mean, 

12  3.56 

Long.  W. 

from  Jersey  City  1 

Station, 

By  8  sets  Eastern  clock 

-signals, 

4  29.91 

ii 

44               44                 44 

u 

29.84 

Mean, 

4  29.88 

Hence  we 

may  use. 

h.     m.     ■. 

Jersey  City  Station  E.  from  Philadelphia,    0    4  29.89 

**  "  "      Washmgton,     0  12    3.53 

Philadelphia,  "  **  0    7  33.64 

PragOA.    .    .    N.  Lat   50*  &  18".5.    David,  Astr.  Nachr.,  VIIL  198. 
Long.  E.  from  Paris, 
Mean  of  6  occultations  (il«/r.  JViic^.,  XVL  299,  j^    ^    ^ 

302),  0  48  21.66  ±  4.15 

Hansen  from  occultations  {Astr.  Nachr.<^  XVII. 

170),  19.59  db  3.67 

Mean,  Prague  E.  from  Paris,  0  48  20.50 

PdUqiwb.       .    N.  Lat  59*  46'  18".70.    Stbuve,  Descr.  de  V  Ohs.  de  Povlkava,  p.  290. 

Long.  E.  from  Altona  {Exp.  Chron.  de  1843,  ^    ^    ^ 

p.  144),  1  21  32.523  ±  0.039 
Altona  E.  from  Greenwich  {Exp.  Chron. 

de  1844,  p.  206),  0  89  46.151  ±  0.042 

Pulkowa  E.  from  Greenwich  {Exp.  Chron.    

de  1844,  p.  ix.),  2     1  18.674  ±  0.057 

(CoUegio  Romano.) 

N.  Lat  41*  53'  54".     Conn.  d.  Temps,  1840,  p.  354. 

Long.  E.  from  Greenwich,  0^  49"-  54'-.7.    Astr.  Naehr.,  VIII.  88. 
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San  Fernando.    N.  Lat.   36**  27'  45".     Corresp.  Astron.,  XIV.  240. 

Long.  W.  from  Paris,  0^-  34"-  Ky-.G  zfcO-.Sl.    il*(r.  JViic^.,IX.a5a 


Santiago. 

Senftenberg. 
Vienna.    . 

Washington. 


Wilna. 


(Observatory  of  the  U.  S.  Astronomical  Expedition.) 
S.  Lat  32*  26'  24".8.    Gilliss,  Astron.  Joum.^  III.  55. 
Long.  W.  from  Greenwich,  4^  42"-  IS*  .9.    Gilub8^  Astron.  Joum^j 
U.  118. 

N.  Lat.   50°  5'  10".l.  {  .  ,     j^    ,      vwt  i^a  ooi 

^  ^       «    ,.      ^K    ,^     ,^     >  il5/r.  iVacAr.,  XXXI.  174, 331. 
Long.  E.  from  Berlin,  0^  12™    15' .  ) 

N.  Lat.  48*  12'  35".5.     Berl.  Astr.  Jahrh.,  1852,  p.  290. 
Long.  E.  from  Paris,  0"-  56"*  ll*-.07.    ScnuaiACHEB,  ilrtr.  iVodkr., 
XXIII.  263. 

N.  Lat.   38*  53'  39".25.     Astron,  Joum.,  III.  12. 
Long.  W.  from  Greenwich,  as  derived  from  data  of  the  U.  S.  C!oast 
Survey,  up  to  1852,  5*'   8"*-  1^.2. 
Lieutenant  Maury  uses  5^-  8'"'  10^.17.     Astron.  Jbi«ni.,III.  12. 

The  situation  of  the  first,  or  provisional,  Naval  Observatory,  in  which 

were  made  the  observations  published  by  Lieutenant  Gilliss  was, 
N.  Lat  38*  53'  32".8.     Gilliss,  Astr.  Obs.,  p.  viil 
Long.  W.  from  Greenwich,  5*^  8"*  4'-.6.    iW(i.,  p.  x. 


h.     m.     a 

1  81  50.4 


.    N.  Lat.   54*  40'  59".  1.     Astr.  Naehr.,  IV.  562. 
Long.  E.  from  Paris, 
WuRM  from  22  occultations  {Astr.  Nachr.^  VIII.  96), 
Steczkowski  from  1  occultation  {Astr.  iVacAr.,XVI.  302),  48.3 

Mean,  1  31  50.31 

These  results  are  arranged  in  the  following  Table  for  reference. 
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Olmntx. 


N.  Lat  49*  35'  40". 
Long.  E.  from  Greenwich 


.  .    ,K  ^    ^,   \Astr.Nackr.,XKXWn.n. 
ich,  l*"  9-  O'.l.  i 
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{North  Latitudes  and  West  Longitudes  are  considered  as  positive.) 

Longliudo 

Longitiid. 
from  Washington 

LonxlUid. 

Place. 

Latitude. 

from  Washington 

fiDiQ  Oraenwich  Ilk 

In  Time. 

ia  Are. 

Arc 

Abo, 

^ 

-60  26  56.8 

_^ 

h.     m.      8. 

6  37  20.0 

260°  40'    0*6 

337°  42' 48*6 

Altona, 

- 

-53  32  45.3 

— 

5  47  57.4 

273    0  39.8 

350    3  27.8 

Athens, 

- 

-37  58  20 



6  43    6.4 

259  13  24.2 

336  16  12.2 

Berlin, 

- 

-52  30  16.7 



6     1  46.1 

269  33  28.1 

346  36  16.1 

Bilk, 

. 

-51   12  25 

— 

5  35  16.1 

276  10  58.1 

353  13  46.1 

Bonn, 

. 

-50  43  45.0 

__ 

5  36  35.7 

275  51     5.1 

352  53  53.1 

Breslau, 

. 

-51     6  56.0 



6  16  21.2 

265  54  42.0 

342  57  30.0 

Brussels, 

- 

-50  51  10.7 



5  25  38.8 

278  35  18.0 

355  38    6.0 

Cambridge  (Eng.), 

- 

-52  12  51.8 

— 

5    8  34.7 

282  51  18.9 

359  54    6.9 

Cambridge  (Mass.), 

- 

-42  22  48.6 

— 

0  23  41.5 

354    4  36.9 

71    7  24.9 

Cape  of  Good  Hope, 

—33  56     3 



6  22    7.2 

264  28  12.3 

341  31     0.3 

Christiania, 

- 

-59  54  43.7 



5  51     6.0 

272  13  30.6 

349  16  18.6 

Cincinnati, 

- 

-39     5  54 

+ 

0  29  46.9 

7  26  42.8 

84  29  30.8 

Copenhagen, 

- 

-55  40  53.0 

5  58  30.5 

270  22  22.5 

347  25  10.5 

Cracow, 

. 

-50    3  50.0 

— 

6  28    2.4 

262  59  23.4 

340    2  11.4 

Dorpat, 

- 

-58  22  47.1 



6  55    5.8 

256  13  33.6 

333  16  21.6 

Dublin, 

- 

-53  23  13 

— 

4  42  49.2 

289  17  42.0 

6  20  30.0 

Durham, 

. 

-54  46     6.4 

— 

5     1  53.2 

284  31  42.0 

1  34  30.0 

Edinburgh, 

. 

-55  57  23.2 



4  55  28.2 

286    7  57.0 

3  10  45.0 

Florence, 

. 

-43  46  40.8 

— 

5  53  12.9 

271  41  47.1 

348  44  35.1 

Greneva, 

. 

-46  11  58.8 

— 

5  32  48.9 

276  47  46.8 

353  50  34.8 

Georgetown, 

- 

-38  54  26.1 

+ 

0    0    6.2 

0     1  33.0 

77    4  21.0 

Gottingen, 

- 

-51  31  47.9 

5  47  57.3 

273    0  40.5 

350    3  28.5 

Gotha, 

- 

-50  56     5.2 

5  51     6.9 

272  13  17.1 

349  16     5.1 

Greenwich, 

. 

-51  28  38.2 



5    8  11.2 

282  57  12.0 

0    0    0 

Hamburg, 

- 

-53  33    7 

— 

5  48    4.8 

272  58  48.6 

350    1  36.6 

Hudson, 

. 

-41  14  42.6 

+ 

0  17  32.1 

4  23    0.9 

81  25  48.9 

Kasan, 

. 

1-55  47  23.1 

8  24  43.1 

233  49  13.1 

310  52     1.1 

Konigsberg, 

. 

-54  42  50.4 

^ 

6  30  11.6 

262  27    6.6 

339  29  54.6 

Kremsmtinster, 

. 

-48    3  23-8 

.— . 

6    4  44.6 

268  48  50.7 

345  51  38.7 

Leipsic, 

- 

-51  20  20.7 

— 

5  57  39.7 

270  35    4.5 

347  37  52.5 

Leyden, 

- 

-52    9  28.2 

— 

5  26    8.6 

278  27  50.6 

355  30  38.6 

Liverpool, 

- 

-53  24  47.7 

— 

4  56  ILl 

285  57  13.7 

3    0     1.7 

London, 

. 

-51  31  29.8 

—» 

5    7  34.1 

283    6  28.5 

0    9  16.5 

Madras, 

- 

-13    4    9.2 

-^ 

10  29    8.2 

202  42  57.0 

279  45  45.0 

Mannheim, 

. 

-49  29  12.9 

^ 

5  42    2.7 

274  29  19.5 

351  32    7.5 

Markree, 

- 

-54  10  31.7 

— 

4  34  22.8 

291  24  18.0 

8  27    6.0 

Marseilles, 

. 

-43  17  49 

— 

5  29  40.2 

277  34  57.2 

354  37  45.2 

Milan,  * 

. 

-45  28    0.7 



5  44  57.8 

273  45  32.4 

350  48  20.4 

Modena, 

« 

-44  38  52.8 

._ 

5  51  55.2 

272     1  12.5 

349    4    0.5 

Moscow, 

. 

-55  45  19.8 

._ 

7  38  28.5 

245  22  52.7 

322  25  40.7 

Munich, 

. 

-48    8  45 



5  54  37.6 

271  20  35.4 

348  23  23.4 

Naples, 

. 

-40  51  46.6 

— 

6    5  12.1 

268  41  58.1 

345  44  46.1 

Oxford, 

. 

-51  45  36.0 

_ 

5    3    8.6 

284  12  51.0 

1  15  39.0 

Padua, 

. 

-45  24    2.5 

._ 

5  55  40.2 

271    4  56.6 

348    7  44.6 

Palermo, 

- 

-38    6  44 



6     1  36.7 

269  35  50.1 

346  38  38.1 

61 
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Place. 


Latitude. 


Lofij^tude 

from  WaDhinfUm 

In  Time 


Loii^iude 

from  ^ttshingion 

in  Arc. 


Loitgitude 

from  Greenwich 

in  Arc 


I 


Paramatta, 

Paris, 

St  Petersburg, 

Philadelphia, 

Prague, 

Pulkowa, 

Rome, 

San  Fernando, 

Santiago, 

Senftenberg, 

Vienna, 

Washington, 

Wilna, 


o 

—33 

--48 
--59 
--39 
--50 
--59 
--41 
--36 
—33 
-1-50 
--48 
--38 
-.54 


48  49.8 
50  13.2 

56  29.7 

57  7.5 
5  18.5 

46  18.7 
53  54 
27  45 
26  24.8 
5  10.1 
12  35.5 
53  39.3 
40  59.1 


h. 


-f-8  47  42.6 


17  32.7 

9  24.7 

7  33.6 

5  53.2 

9  29.9 

58  5.9 

43  22.1 

—0  25  52.3 

14  1.1 

13  43.7 

0  0 

49  23.0 


—5 

—7 
— 0 
—6 
—7 
—5 


—6 
—6 
— 0 
—6 


131  55  38.3 
280  36  50.1 
252  38  49.8 
358  6  35.4 
268  31  42.6 
252  37  31.9 
270  28  31.5 
289  9  29.1 
353  31  55.5 
266  29  43.1 
266  34  4.1 

0  0  0 
257  39  15.5 


208  58 
357  39 
329  41 

75  9 

345  34 

329  40 

347  31 

6  12 

70  34 
343  32 
343  36 

77  2 
334  42 


26.3 
38.1 
37.8 
23.4 
30.6 
19.9 
19.5 
17.1 
43.5 
31.1 
52.1 
48.0 
8.5 
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Olmatz,     4-49""  35  40'.0  —6  17  11.3  265  42  1(^.5  342  44  58*5 


ON  THE  AilRANGEMENT  AND  USE  OF  THE  TABLES   IN 

THIS  EPHEMEMS. 


This  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  is  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astsonomebs,  on  this  continent  particur 
larly,  and  is  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  Sun  and  Moon  ;  the  Distances  of  the  Moon  from 
the  centres  of  the  Sun  and  the  four  most  conspicuous  Planets,  and  from  certain  Fixed  Stars ; 
the  Ephemeris  of  the  Planets  Venus,  Mars,  Jupiter,  and  Saturn  ;  and  also  an  improved  meth- 
od of  finding  the  error  and  rate  of  a  chronometer  by  equal  altitudes,  which  is  given  in  an 
Appendix. 

Time.  —  Astronomers  make  use  of  three  kinds  of  time.  Sidereal  Time,  Mean  Time,  and 
True  or  Apparent  Time.  As  there  is  frequent  occasion  to  pass  from  one  to  another  of  these 
modes  of  reckoning  time,  the  explanation  of  their  nature,  and  of  the  manner  of  doing  this, 
properly  precedes  an  explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time  is  measured  by  the  successive  returns  of  the  mean  place  of  a  star  to  the 
meridian.  These  returns  are  precisely  equal,  and  the  mean  daily  motion  of  the  star  is  uni- 
form ;  or,  in  other  words,  the  diurnal  rotation  of  the  earth  on  its  axis  is  strictly  uniform. 

The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the  passage 
of  the  vernal  equinox  over  the  superior  meridian,  and  terminating  with  its  return  to  the  same 
point.  The  daily  change,  therefore,  in  the  right  ascension  of  the  vernal  equinox  caused  by 
the  motion  of  precession  in  right  ascension,  produces  a  difference  between  the  length  of  the 
sidereal  day  thus  adopted,  and  the  true  sidereal  or  star  day.  But  this  change  is  annually 
about  50",  or  3^.3  in  time,  so  that  the  daily  change  is  less  than  C-.Ol,  and  is  wholly  msen- 
sible. 

True  or  Apparent  Time  is  measured  by  the  successive  returns  of  the  sun  to  the  meridian 
of  the  place  of  observation.  The  interval  between  these  returns  is  called  a  Solar  Day,  and 
the  hour  angle  of  the  sun,  or  its  distance  from  the  meridian,  is  called  Solar  Time.  This  is 
the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive  re- 
turns of  the  sun  to  the  meridian  are  not  exactly  equal,  but  depend  upon  the  variable  motion 
of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes :  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that 
the  sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion,  a 
fictitious  sun,  called  a  Mean  <Smi,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
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Mean  Time^  which  b  perfectly  equable  in  its  increase,  is  denoted  by  the  motion  of  this 
mean  sun  ;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance  of 
it,  and  at  other  times  is  behind  it. 

The  difference  between  the  true  and  mean  time  is  called  the  Equation  of  TimCy  which  is 
always  expressed  in  mean  time.  By  means  of  it  we  pass  from  true  to  mean  time,  or  the  re* 
verse.  Thus,  if  the  true  time  be  given,  the  mean  time  corresponding  to  it  will  be  obtained 
by  adding  or  subtracting  the  equation  of  time,  according  to  the  precept  at  the  head  of  the 
column  in  which  it  is  found.  If  the  mean  time  be  given,  the  true  time  is  obtained  by  apply- 
ing the  equation  of  time  in  the  sense  opposite  to  that  directed  by  this  precept.  These  trans* 
formations  are  algebraically  expressed  as  follows :  — 

mean  time  =?:  true  time   -4-  equation  of  time  ; 
true  time    =  mean  time  —  equation  of  time. 

Day,  —  According  to  the  customs  of  society,  the  hours  are  counted  from  0  to  12  from 
noon  to  midnight,  af\er  which  they  are  again  reckoned  from  0  to  12  from  midnight  to  noon. 
The  dvil  day  consists  of  twenty-four  hours,  but  is  divided  in  this  manner  into  two  periods, 
commencing  at  midnight.  In  this  respect  it  differs  from  the  astronomical  day^  which  com* 
mences  at  noon.  The  civil  day  comprises  twenty-four  hours,  from  one  midnight  to  the  next 
following.  The  first  period  of  twelve  hours  b  marked  A.  M.,  the  last  period  of  twelve  houra 
b  marked  P.  M.  The  astronomical  day  also  comprises  twenty-four  hours,  but  they  are 
counted  from  0  to  24,  and  from  the  noon  of  one  day  to  that  of  the  next  following. 

Thb  civil  day  begins  twelve  hours  before  the  astronomical  day  ;  therefore  the  first  part  of 
the  civil  day  answers  to  the  last  part  of  the  preceding  astronomiccU  day^  and  the  last  part  of 
the  civil  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  10th,  2^*  A.  M., 
civU  day^  b  January  9th,  H***,  astronomical  day  ;  and  January  9th,  2*'-  P.  M.,  civil  day^  is 
also  January  9th,  2***,  astronomiccU  day.  The  rule,  then,  for  the  transformation  of  the  civil 
time  into  astronomical  time  b  thb:  if  the  civil  time  b  marked  A.  M.,  take  one  from  the 
date,  and  add  twelve  to  the  hours,  and  the  result  b  the  astronomical  time  wanted ;  if  the  civil 
time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  b  had 
without  further  change. 

The  Nautical  part  of  the  Calendar  b  divided  into  twelve  months,  and  to  each  month  are 
assigned  eighteen  pages,  of  which  the  contents  are  as  follows :  — 

Pages  I.,  II.,  in.  are  devoted  to  the  Ephemerb  of  the  Sun.  Page  I.  contains,  first,  the 
Apparent  Right  Ascension  and  Declination  of  the  sun  at  Greenwich  apparent  noon. 

The  former  of  these  quantities  is  used  for  finding  the  error  of  a  clock  regulated  to  sidereal 
time.  The  difference  between  the  time  by  the  clock  of  the  meridian  passage  of  the  sun, 
and  the  sun^s  right  ascension  reduced  to  mean  noon,  b  the  error  of  the  clock  from  sidereal 
time.  It  is  also  employed  in  determining  the  time  by  the  transit  of  a  fixed  star  over  the 
meridian,  as  b  explained  in  page  223  of  Bowditch^s  American  Practical  Navigator,  The 
use  of  the  sun^s  declination  in  finding  the  magnetic  amplitude  and  azimuth,  the  latitude  by 
altitudes  of  the  sun  in  and  out  of  the  meridian,  the  time,  dec.,  is  also  so  cleariy  defined  in  this 
standard  work,  which  b  in  the  hands  of  all  American  seamen,  that  any  further  explanatioQ 
in  thb  place  b  unnecessary.  Adjoining  the  columns  of  Right  Ascension  and  Declinatum 
are  the  differences  of  these  quantities  for  one  hour  (at  noon),  by  means  of  which  they  may 
be  calculated  for  any  time  out  of  the  meridian,  by  multiplying  thb  difference  by  the  hours 
and  parts  of  hours  from  noon,  and  adding  the  amount  to,  or  subtracting  it  from,  the  quantity 
at  noon,  according  as  it  b  mcreasing  or  decreasing.  If,  for  example,  the  declination  of  the 
sun  were  required  at  3^  40*  P.  M.,  of  Friday,  January  18th,  1856,  the  declination  of  the  i 
would  be  taken  out  first  for 
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f        « 


January  18th,  at  noon,  20  38  50.0  S. 

From  which  subtract  the  diff.  for  1  hour,  30".  13,  multiplied  by  3,  1  30.4 

20  37  19^ 
And  the  proportional  part  for  40  minutes,  20.1 

The  result  is  the  sun's  declination  oathe  18th,  at  3*"*  40"*  P.  M.,  20  36  59.5 

The  difference  for  one  hour  is  not  the  same  for  every  hour  in  the  twenty-four ;  but  being 
given  in  the  pages  of  this  ephemeris  for  the  first  hour  of  the  day,  it  is  sufficiently  accurate  for 
the  purposes  of  the  navigator. 

The  column  of  the  Sun's  Semidiameter  requires  no  explanation. 

The  column  headed  Sidereal  Time  of  the  Semidiameter  passing  the  Meridian^  is  employed 
in  obtaining  the  passage  of  the  sun's  centre  over  the  wires  of  a  transit-instrument,  when  the 
passage  of  one  limb  only  has  been  observed.  If  the  western  limb  has  been  observed,  the 
quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  over  the  middle  wire,  or 
the  mean  of  the  times  of  transit  over  all  the  wires ;  but  if  the  eastern  limb  has  been  observed, 
the  quantities  in  this  column  are  to  be  subtracted. 

The  next  column  contains  the  Equation  of  Time^  which,  as  has  been  before  explained,  is 
the  number  of  minutes  and  seconds  to  be  added  to  or  subtracted  from  the  apparent  time^  or 
the  time  given  by  an  observation  of  the  sun,  to  obtain  the  mean  time^  or  the  time  shown  by  a 
clock.  The  heading  of  the  column  directs  the  manner  in  which  the  equation  is  to  be  applied, 
and  where  there  is  a  change  in  the  course  of  the  month  from  addition  to  subtraction,  or  the 
reverse,  as  in  the  months  of  April  and  June,  the  two  different  directions  are  separated  by  a 
line,  while  a  corresponding  line  below  points  out  the  date  at  which  the  change  takes  place. 
The  difference  for  one  hour  is  given  in  an  adjoining  column,  by  means  of  which  the  equation 
for  any  time  from  noon  is  easily  obtained.  If;  for  example,  the  equation  of  time  for  January 
16th,  at  3'*-  20™-  P.  M.,  were  required,  we  should  have 

m.      ■. 

Equation  for  January  16,  at  noon,  9  54.20 

Correction  for  S^'  20*  (additive),  2.88 

Equation,  January  16,  at  3^  20'"-  P.  M.,  9  57.08 

Which,  according  to  the  rule  at  the  head  of  the  column,  is  to  he  added  to  apparent  time  to 
obtain  mean  time. 

Page  n.  contains  the  Apparent  Right  Ascension  and  Declination  of  the  Sun,  and  the  Equa- 
tion of  Time  for  Greenwich  Mean  Noon ;  to  these  is  added  a  column  containing  the  Sidereal 
Time  of  Mean  Noon. 

Page  III.  contams  the  Longitude  and  Latitude  of  the  Sun,  and  the  Logarithm  of  the  Dis- 
tance of  the  Earth,  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given  in  two 
columns  headed  X  and  X' ;  the  one,  X,  is  the  Sun's  longitude  counted  from  the  true  equinox 
of  the  date ;  the  other,  X',  is  the  same  coordinate  counted  from  the  mean  equinox  of  the  begin- 
ning of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  Sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  Radius 
Vector  are  likewise  given.  The  longitudes  of  the  Sun  are  the  true  longitudes,  not  affected  by 
aberration.    The  last  column  on  this  page  contains  the  Mean  Time  of  Sidereal  Noon. 

Page  IV.  of  the  Nautical  part  contains  the  Moon's  Semidiameter  and  Horizontal  Parallax 
for  every  rfoon  and  midnight.  The  former  may  be  corrected  for  any  time  between  the  dates 
for  which  it  is  given  in  the  Ephemeris,  by  means  of  Table  XI.  of  Bowditch's  Navigator^  or 
simply  by  computing  the  proportional  part. 

This  is  readily  done  by  considering  that  the  semidiameter  is  given  for  every  twelve  hours, 
that  the  difference,  therefore,  between  any  two  successive  semidiameters  corresponds  to 
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twelve  hours,  and  that  the  difierence  required  (or  correction)  is  that  difference  which  corre- 
sponds to  a  time  less  than  twelve  hours.  If,  for  example,  the  semidiameter  of  the  nKX)n  is  to 
be  taken  out  for  9  oMock,  P.  M.  of  the  3d  of  January,  then  we  say  that  as  twelve  hours  is 
to  6'^3,  the  whole  difference  between  the  semidiameters  at  noon  and  midnight  of  the  3d,  so  is 
nine  hours  to  4''.7,  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  it  is  in- 
creasing ;  the  moon^s  semidiameter,  then,  ibr  Jan.  3^*  9f^  is  15'  24".^  Adjoining  the  cohiinns 
containing  the  Moon's  Horizontal  Parallax  for  noon  and  midnight,  are  columns  giving  the 
change  which  these  quantities  undergo  in  one  hour.  The  sign  plus  or  minus  (-K  or  — )  is 
prefixed  to  these  differences,  showing  whether  they  are  additive  or  subtractive,  or,  in  other 
words,  whether  the  horizontal  parallax  is  increasing  or  decreasing.  In  order  to  reduce  the 
parallax  to  any  time  intermediate  between  those  dates  for  which  it  is  given  in  the  Ephemeris, 
the  mode  of  proceeding  is  that  which  has  been  already  explained  in  the  case  of  the  equation 
of  time.  The  Moon's  Meridian  Passeige^  which  is  given  on  this  page  to  minutes  and  tenths 
of  minutes,  is  also  accompanied  with  a  column  of  differences  for  one  hour,  by  means  of 
which,  having  the  longitude  turned  into  time,  the  time  of  the  moon's  meridian  passage  at  any 
other  place  may  be  computed.  Or  it  may  be  more  quickly  derived  from  Bowditch's  Table 
XVIII.,  by  simple  inspection.  The  last  column  of  this  page  contains  the  Age  of  the  Moon, 
to  tenths  of  days,  or  the  time  elapsed  since  the  preceding  new  moon.  It  requires  no  ex- 
planation. 

The  pages  from  V.  to  XII.  inclusive  are  taken  up  with  the  Moon's  Right  Ascension  and 
Declination^  which  are  given  for  every  hour  of  every  day  in  the  month,  and  are  accompanied 
with  columns  of  differences  for  every  minute  of  each  hour.  The  right  ascension  and  declina- 
tion of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the 
moon  would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  lati- 
tude and  time.  These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  taken 
directly  from  the  face  of  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longi- 
tude, turned  into  time,  to  the  local  time  of  the  computer.  They  have  only  to  be  corrected 
for  the  minutes  and  seconds  of  the  time  at  Greenwich.  Thus,  if  the  right  ascension  and 
declination  of  the  moon  were  required  for  Tuesday,  January  !**•  8**  10™',  we  have  only  to  add 
to  the  right  ascension  at  8**-  as  given  in  the  Ephemeris,  viz.  to  IS**  34'"-  33'-.06,  the  product  of 
the  difference  for  one  minute  in  the  adjoining  column  multiplied  by  10,  the  product,  that  is, 
of  1'.8467  by  10,  or  18'  .47;  the  result  is  the  moon's  right  ascension  at  the  required  time, 
equal  to  IS*"-  34'"'  51'-.53.  If  we  were  to  take  out  the  declination  for  the  same  date,  the  cor- 
rection for  the  ten  minutes  above  the  hour  would  also  be  additive,  because  the  declifMttioo» 
like  the  right  ascension,  is  increasing ;  thus,  — 

Moon's  declination  for  January  1**-  8^-  9  19  30".7  S. 

Correction  for  10"  is  135".9,  or  2  15.9 

Moon's  declination  for  January  1^  8"  10™-  9  21  46.6 

The  last  page  of  the  right  ascensions  and  declinations  contains  the  Phases  of  the  Moon,  and 
the  dates  of  the  Moon's  Perigee  and  Apogee^  or  least  and  greatest  distance  from  the  earth. 

The  remaining  six  pages  of  the  month  are  occupied  by  the  Lunar  Distances.  They  are 
given  in  the  same  manner  as  in  the  British  Nautical  Almanac^  in  order  to  conform  to  the 
rules  of  Bowditch's  Navigator.  These  tables  contain  the  geocentric  distances  of  the  centre 
of  the  moon  from  the  sun,  the  larger  planets,  and  certain  fixed  stars,  at  intcrvak  of  three 
hours,  beginning  with  the  noon  of  each  day.  All  the  distances  that  can  be  observed  on  the 
same  day  are  grouped  together  under  that  date,  and  the  letters  E.  and  W.  are  afiixed  to  the 
name  of  the  star  or  planet,  to  indicate  whether  they  are  on  the  east  or  west  side  of  the  moon. 
The  columns  are  read  from  the  leA  to  the  right,  across  both  pages  of  the  same  opening.    The 
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principle  of  determining  the  longitude  by  means  of  lunar  distances  consists  in  this :  that  they 
furnish  the  navigator  with  the  means  of  comparing  his  own  time,  on  board  ship,  with  the  time 
at  the  Greenwich  Observatory.  At  the  moment  of  observing  a  distance  he  notes  the  time  by 
his  own  watch  or  chronometer,  and  by  looking  into  the  Ephemeris  he  discovers  what  o'clock 
it  is  at  Greenwich  when  the  moon  and  star  are  in  the  relative  position  with  regard  to  each 
other  which  he  has  measured  with  his  sextant.  But  it  will  very  rarely  occur  that  the  naviga- 
tor's true  distance^  that  is,  his  observed  distance  cleared  from  the  effects  of  refraction  and 
lunar  parallax,  will  be  found  in  the  Ephemeris.  It  will  prove  in  most  cases  to  be  a  quantity 
lying  between  two  given  distances.  He  is  obliged,  therefore,  to  take  the  difference  between 
his  own  true  distance  and  the  one  nearest  to  it  in  the  pages  of  the  Ephemeris,  and  to  apply 
to  the  time  standing  over  the  latter  a  correction  proportioned  to  this  difference.  This  is  a 
case  of  the  simple  rule  of  three.  Owing,  however,  to  the  various  denominations  of  space  and 
time  that  enter  into  the  question,  it  has  been  found  convenient  to  lessen  the  labor  of  the 
operation  by  putting  between  every  two  successive  distances  given  in  the  Ephemeris  the  pro- 
portional logarithm  of  their  difference.  This  proportional  logarithm  is  obtained  by  subtract- 
ing the  logarithm  of  the  difference  of  the  two  distances  from  the  logarithm  of  three  hours 
(both  quantities  being  reduced  to  seconds),  because  three  hours  is  the  interval  of  time  be- 
tween two  successive  distances. 

On  the  Ist  of  March,  at  midnight,  of  Greenwich  mean  time,  the  distance  of  the  moon's 
centre  from  the  planet  Mars,  west  of  her,  is  74®  9'  21",  and  at  fifteen  hours  of  the  same  date 
it  is  75®  52'  11"  ;  the  difference  between  the  two  distances  is  V  42'  50",  or,  reduced  to  sec- 
onds, is  6170",  the  logarithm  of  which  subtracted  from  the  logarithm  of  three  hours,  or  10800, 
gives  for  the  proportional  logarithm  of  the  difference  between  the  two  distances,  2431,  as  it  is 
in  the  column  headed  P.  L,  of  Biff,  If  the  calculated  true  distance  of  the  navigator  lie  be- 
tween the  two  given  distances  above  mentioned,  as,  for  instance,  if  it  should  be  75®  10'  25", 
the  corresponding  correction  of  the  time  would  be  found  as  follows  :  — 

Distance  in  the  Ephemeris  at  Midnight, 

Calculated  True  Distance^ 

Difference, 

Prop.  log.  in  Ephemeris, 

Prop.  log.  of  Difference,  1®  1'  4", 

Prop.  log.  of  P  46"-  52'  2264 ; 

and  this  time  is  to  be  added  to  the  time  at  the  head  of  the  column  from  which  the  distance 
of  the  Ephemeris  was  taken,  which  would  make  the  time  at  Greenwich  corresponding  to  the 
Navigator's  True  Distance  P*  46™*  52'-  on  the  morning  of  the  2d  of  March. 

This  method  of  getting  the  Greenwich  time  between  two  given  times  in  the  Ephemeris 
rests  upon  the  supposition,  that  the  variation  between  one  distance  and  the  next  following  is 
uniform  and  regular.  But  owing  to  the  inequalities  in  the  moon's  motion,  this  is  not  the 
case ;  and  it  is,  in  consequence  of  this,  necessary  to  apply  to  the  Greenwich  time  obtained  by 
the  preceding  method  a  small  correction. 

This  correction,  due  to  the  second  differences  in  the  moon's  motion,  is  given  in  the  Table 
on  page  11  of  the  Appendix,  and  is  taken  out  and  applied  as  follows. 

The  top  of  the  Table  is  entered  with  the  difference  between  that  proportional  logarithm  of 
the  Ephemeris  which  has  already  been  used  and  the  one  next  following,  and  the  side  of  the 
Table  is  entered  with  the  time  which  has  been  added  to  that  at  the  head  of  the  colunm  of  the 
Ephemeris,  that  is,  the  time  given  by  the  difference  of  the  proportional  logarithms  at  the 
close  of  the  preceding  paragraph ;  under  the  former,  and  opposite  the  latter,  will  be  found 
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the  correction,  in  seconds  of  time,  to  be  added  to  the  time  at  Greenwich  if  the  proportional 
logarithms  are  decreasing,  but  subtracted  if  they  are  increasing. 

The  calendar  pages  extend  to  217,  and  the  remainder  of  the  Nautical  Part,  from  page  218 
to  page  241,  contains  the  Ephemeris  of  the  four  Planets,  Venus,  Mars,  Jupiter,  and  Saturn, 
employed  either  in  lunar  distances  or  in  the  determination  of  the  latitude  or  the  time.  The 
Ephemeris  of  the  Planets  consists  of  the  apparent  right  ascension  at  Greenwich  mean  noon 
and  its  variation  for  one  hour,  the  apparent  declination  at  the  same  date  and  its  variation  for 
one  hour,  and  the  mean  time  of  their  meridian  passage ;  and  at  the  bottom  of  the  page  will 
be  found  the  seraidiameter  and  horizontal  parallax  for  every  fifth  day  of  the  month.  The 
hourly  variations  belong  to  noon  of  the  day  on  which  they  are  given.  The  mode  of  cor- 
recting by  means  of  the  hourly  variation  for  any  time  from  noon  has  already  been  explained. 

The  Solar  Coordinates  for  Greenwich  mean  noon,  which  form  the  basis  of  the  SoUur 
Ephemeris  for  that  date,  are  added. 
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THE  ASTRONOMICAL  PART. 

This  part  is  adapted  to  the  meridian  of  Washington. 

Obliquity  of  the  Ecliptic^  dec.,  p.  246.  —  On  this  page  are  given  the  apparent  obliquity, 
the  equation  of  equinoxes  in  longitude  and  right  ascension,  the  precession  of  equinoxes  in 
longitude,  and  the  sun's  aberration  and  horizontal  parallax,  for  every  ten  days  of  the  year ; 
at  the  bottom  of  the  page  will  be  found  the  mean  obliquity  for  the  beginning  of^the  year,  the 
precession  for  the  middle  of  the  year,  the  logarithm  of  the  precession  in  a  sidereal  day,  and 
the  logarithm  of  the  precession  in  a  solar  day.  On  the  same  page,  the  mean  longitude  of  the 
moon's  ascending  node  is  also  given  for  every  ten  days,  and  at  the  bottom  of  the  page  its 
daily  motion. 

Fixed  Stars. — The  Logarithms  A^  5,  C,  D,  for  correcting  the  places  of  the  Fixed  Stars, 
are  given  for  the  mean  midnight  of  every  day  of  the  year,  and  the  constants  of  reduction  for 
every  five  days.  To  these  tables  are  added  Bessel's  formulas  of  reduction,  with  Peters' 
coefficients,  and  the  notation  of  the  catalogue  of  stars  of  the  British  Association. 

The  mean  places  of  100  principal. Fixed  Stars  on  January  1, 1856  ;  the  apparent  places  of 
a  and  d  UrsoB  Minoris,  at  the  time  of  the  upper  transit  at  Washington,  for  every  day  of  the 
year ;  and  the  apparent  places  of  the  remaining  principal  stars  for  every  ten  days ;  together 
with  a  table  giving  the  correction  of  51  Cephei,  a-  Octantis,  and  X  Ursae  Minoris,  for  terms  of 
nutation  involving  2  C  i  —  complete  the  subject  of  the  Fixed  Stars. 

Solar  Ephemeris.  —  In  the  Solar  Ephemeris,  given  for  Washington  mean  and  apparent 
noon,  the  hourly  motions  in  right  ascension  and  declination  are  the  motions  at  the  instant  of 
noon.  Only  the  seconds  of  right  ascension  and  declination  are  given  for  apparent  noon,  the 
degrees  and  minutes  being  usually  the  same  as  for  mean  noon.  Where  the  change  of  a 
minute  occurs,  it  is  indicated  by  a  colon  (:). 

The  Moon  Culminations  and  Moon-culminating  Stars  are  given  in  two  distinct  lists. 
The  list  of  Moon  Culminations  contains  both  the  solar  and  sidereal  dates  of  transit ;  the  ap- 
parent right  ascension  is  the  right  ascension  of  the  limb,  and  the  declination  is  the  declination 
of  the  centre,  at  their  respective  periods  of  culmination.  The  form  of  the  lists  of  moon- 
culminating  stars  has  been  somewhat  changed.  In  the  first  volume  of  the  Ephemeris,  refer- 
ence to  the  stars  to  be  used  in  connection  with  tlie  Moon  was  inade  by  a  figure,  and  the  stars 
themselves  were  entered  successively  in  the  order  of  numbers.  In  the  present  volume  these 
figures  are  dispensed  with,  and  the  proper  star  to  be  observed  in  connection  with  the  transit 
of  the  moon's  limb  is  determined  by  means  of  the  sidereal  dates,  common  to  both  lists.  Each 
star  occupies  a  separate  column  containing  its  right  ascension  to  hundredths  of  seconds  for 
every  sidereal  date  throughout  the  year  for  which  it  is  available,  and  also  its  declination  and 
magnitude.  The  first  column  of  each  page  contains  the  sidereal  date,  and  the  last  the  daily 
change  in  right  ascension  of  the  corresponding  stars.  It  is  hoped  that  the  standard  observa- 
lorjt  s  will  Jutcrtnijie  tliu  place  uf  caoh  one  of  these  stars  once  at  least  in  the  course  of  the 
yt^nr.     The  wliok'  li^t  has  been  tnkon  from  tbi?  Twelve-Year  Catalogue. 

The  Ephemeris  of  the  Moon^  i/^hich  fallows,  and  the  Moon*s  Phases^  require  no  special 
obscjfvntion.  In  the  moon^  opliemcrb,  as  in  that  of  the  sun,  the  hourly  motions  belong  to  the 
instjirvt  for  whi^^h  they  are  given. 

Thit  cphi^mtTis  of  the  two  interior  planets  is  given  for  mean  noon  and  the  time  of  transit ; 
ami  thnt  of  tlic5  cxk^rior  planets  is  given  for  sidtroal  noon  and  the  time  of  transit.  The  place 
of  It  platit^t  for  any  tii^rtiber  of  minutes  ^,  from  the  nearest  noon  for  which  it  is  given,  t  being 
oa^tive  when  the  lime  precedes  iho  noon,  may  be  computed  by  the  form^ula. 

Planet's  R.  A.  (or  Dec.)  ===  ^  -|-  J5  <  -|-  C  ^', 

m 
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in  which  il  =  R.  A.  (or  Dec.)  for  the  noon, 

B  =—  the  motion  of  R.  A.  (or  Dec.)  for  1  minute, 
or,  more  exactly,     ■-  the  factor  of  t,  as  given  in  the  Ephemeris ; 

C  :?=  the  factor  of  f  —  factor  for  second  differences. 

The  Solar  Coordinates  are  given  for  each  mean  noon  and  midnight,  referred  to  the  appar* 
ent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator,  at  the  beginning  of  the 
year.  In  the  case  of  the  rectangular  coordinates,  only  the  last  four  decimals  are  given  for 
the  mean  equinox  and  equator,  and  the  first  three  places  are  to  be  taken  from  the  apparent 
equinox  and  equator.  When  a  change  ot,  a  unit  is  to  be  made  in  the  third  place^  it  is  indi- 
cated by  a  corresponding  colon  (:). 

The  Planetary  Coordinates  are  given  for  days  of  the  Julian  Period,  in  order  that  they  may 
be  a  part  of  a  connected  series,  and  therefore  more  convenient  for  the  continued  computation 
of  perturbations. 

Eclipses,  —  The  Tables  of  Data  of  the  Solar  Eclipses  are  adapted  to  very  accurate  com* 
putation  by  the  following  formulas. 

Let  <^  s=r  the  latitude  of  the  place, 

X  »=  its  western  longitiide  from  Washington, 
loge«»  8.9110835, 
log  (1  —  c')  =  9.9971066, 
sin  <^'  Bs  e  sin  <^, 
'  h  =  sec  <^'  cos  <f)y 

A:  =  (1  —  c*)  sec  <^'  sin  ^, 
a  =  A  —  A  sin  (/i  —  X), 
h^^B— Ek-^Gh  cos  (/i  —  X), 
e  =.  — C  +  P  ifc  —  H  A  cos  (/I  —  X), 

m  =»  y/ be. 

If  the  instant  for  computation  were  correctly  chosen  at  the  time  of  beginning  or  end  of  the 
eclipse,  m  would  be  exactly  equal  to  a.  If  m  is  not  equal  to  a,  the  instant  for  a  new  compu- 
tation, which  will  be  an  approximation  to  the  actual  time  of  beginning  or  end,  may  be 
foimd  by  adding  to  the  preceding  time  of  computation  an  interval  /,  which  may  be  obtained 
in  seconds  by  the  formulas, 

log /i'=- 1.86167, 

a'  "=  il'  —  /i'  A  cos  (/I  —  X), 
h'^  B'  —  ^'  Gh  sin  (/i  —  X), 

1000000  (m  —  a)^ 
a'  -f-  6*  cot  V     ' 
^  must  be  taken  of  the  same  sign  with  d,  and  is  a  sufficiently  near  approximation  to  the 
angle  of  contact  from  the  north  towards  the  east.     For  the  shadow  of  a  total  eclipse,  ^  roust 
be  taken  with  a  sign  opposite  that  of  a. 

The  magnitude  of  the  eclipse  is  found  by  taking  the  difference  (with  regard  to  the  signs) 
of  ^  at  the  beginning  and  end  of  the  eclipse,  and  if  this  difference  is  denoted  by  2  tf,  the 
magnitude  of  the  eclipse  is 

24.5  sin'  i  ^  or  24.5  cos*  J  $, 
accordingly  as  ^  is  acute  or  obtuse. 

The  value  of  3  may  also  be  obta'med  by  the  formulas, 

tan  X  -  -,, 
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(in  which  x  hw  the  sign  of  i') ;  itnd  the  expression  of  t  may  be  changed  to 

a'  sm  o 

The  following  is  an  example  of  the  computation  of  the  beginning  of  the  Eclipse  of  April 
4,  for  the  Observatory  at  Paramatta. 

For  Paramatta,  <^  —  —33  48  60  X  «=-  131  55  38 

log  sin  <^  »  9.745463n  log  cos  <^  -=  9.919522 

log  sin  <^  «-  8.656546n 
log  sec  <^'  »»  0.000447  0.000447 

log  k  =  9.743017n  log  h  =  9.919969 

If  we  assume  for  the  time  of  beginning  12**'  31"-,  Washington  mean  time,  we  find  from  the 
table  (p.  392),  by  interpolating  the  tabular  values  for  this  time, 

A  «      0.18823  log  E  =-  9.997705 

B  —  —0.26148  log  F  =  9.997267 

C  »  —1.33063  log  G  =.  9.011356 

A  —  142.11  log  H  =  9.048965 

B'  =.    76.38  ^  «  18r  4'  0" 

Hence 

^  —  X  =  55"  8'  22" 

log  cos  (ft  —  X)      9.757078  log  sin  (^  —  X)     9.914103 

log  A  cos  (/i  —  X)      9.677047  log  A  sin  (/*  —  X)     9.834078 

log  6  A  cos  (/i  —  X)      8.688403  log  H  h  cos  (^  —  X)     8.726012 

log  E  it     9.740722fi  logP*     9.740284fi 
6Acos(/i  — X)     0.04880                   HAcos(;i  — X)     0.05321 

E  k  —0.55045  F  k  —0.5499 1 

B— 0.26148  C— 1.33063 

h     0.33777  c     0.72751 

logb     9.528621  i8in(/4— X)     0.68245 

logc      9.861839  A     0.18823 

logm      9.695230n  a— 0.49422 

log  tan  J  f    10.166609j>  m— 0.49571 

ijr       1 1  r  28'  m  —  a  —0.00149 

log  /i'  A  cos  (/i  —  X)      1.53872  log  G,i'h  sin  (/i — X)     0.70710 

/i' A  cos  (V  —  X)    34.57  G/sf  hsmfji  —  X)     5.09 

a'  107.54  b'    71.29 

a'  +  J/  cot  f  135.57  log  5'      1.85303 

log  10«  (m  —  a)      3.17319n  log  cot  f      9.59452 

log  (a' +  5' cot  V^)      2.13216  ^  cot  ^    28.03 
log  t      1.04103fi 

Assumed  time 12  3 1    0.0 

t —  11.0 

Washington  mean  time  of  beginning 12  30  49.0 

Difierence  of  longitude  in  time •        •        •  8  47  42.5 

Paramatta  mean  time  of  beginning 3  43    6.5 

The  corrected  values  of  the  assumed  time  will  always  be  used  in  making  the  successive  ap- 
proximations, as  long  as  any  shall  be  thought  necessary. 
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OcctUtations. — The  pages  400  to  431  mclusive  are  taken  up  with  Elements  for  FaeUilal" 
ing  the  Caladaiicfn  of  OcctUtations  of  Planets  and  Stars  by  the  Moon,  These  elements  are 
given  for  all  the  stars,  to  the  sixth  magnitude  inclusive,  contained  in  the  British  Association 
Catalogue,  which  can  be  occulted  by  the  moon  during  the  year  1856. 

The  several  columns  of  these  pages  contain,  —  1.  the  date ;  2.  the  starts  name ;  3.  the 
starts  magnitude;  4.  the  limiting  parallels  of  visibility;  5.  Washington  mean  time  of  the 
moon^s  true  conjunction  with  the  star  in  right  ascension  ;  6.  Washington  hour  angle,  in  time, 
of  the  star  at  the  time  of  true  conjunction ;  7.  coordinate  q  at  the  time  of  true  conjunction  ; 
8.  hourly  variation  j/  of  coordinate  p ;  9.  hourly  variation  q'  of  coordinate  q ;  10.  logarithmic 
sine  of  the  star's  declination ;  11.  logarithmic  cosine  of  the  star's  declination. 

Designating  the  time  of  true  conjunction  by  the  usual  symbol,  ^  ,  we  have,  at  this  time, 
T=>^,A^i7,;7saO,  and  ^  =  Y.  For  any  other  time  during  the  occultation,  we  shall 
have  T  =.  <J  +  (<),  A  =-  H  +  sidereal  equivalent  of  (t),  p  =  (t)  y,  and  ^  —  Y  +  {t)  qf. 
The  other  elements  are  considered  as  constant  for  the  occultation. 

In  the  prediction  of  an  occultation  for  a  particular  place,  the  principal  objects  of  determina- 
tion  are,  the  instant  ^f  immersion^  or  of  the  star's  disappearance  behind  the  moon's  limb ;  of 
emersion^  or  of  the  star's  reappearance ;  and  the  points  on  the  moon's  border  where  .these 
appearances  take  place. 

The  calculations  are  made  according  to  the  method  of  Bessel,  whose  original  paper  on  the 
subject  may  be  found  in  Schumacher's  Astronomische  Nachrichten^  Vol.  VII.  p.  1 ;  also  in 
the  Berliner  Astronomisches  Jahrbuch  for  1831,  p.  257.  The  letters  and  numerals  prefixed 
to  the  stars  belonging  to  the  group  of  the  Pleiades,  and  the  magnitudes  of  these  stars,  axe 
taken  from  No.  V.  of  Bessel's  Astronomische  Untersuchungen. 

The  process  of  computation  is  shown  by  the  following  equations :  — 

d  —  Longitude  for  Washington,  of  the  place,  -f-  West,  —  East 
<l>  «-  Geographical  North  Latitude  of  the  place. 
^'  a»  Geocentric  North  Latitude  of  the  place. 

r  «-  Earth's  radius  at  the  place,  or  the  distance  of  the  observer's  position  from  the  earths 
centre. 

It  is  unnecessary  to  calculate  4/  and  r  separately,  as  we  have 

.,  (1 — e*)  sin  cp  .,  cos  q» 

^         y(l  —  e«  8m«  (f)  ^         y(l  — «» sin"  f ) 

In  which  e  denotes  the  eccentricity  of  the  earth's  meridians. 

The  logarithms  of  ^^^  J;;.^,  ^^  -  log  A,  and  of  ^^^— ^^-^^^^  -  log  5,  derived  from 

e  «.  .081697,  according  to  the  latest  determination  of  Bessel,  may  be  taken  from  the  follow- 
ing table,  where  the  geographiccd  latitude  of  the  place  is  the  argument 


9 
0 

Log.ul 

Log.  B 

9.9971 

0.0000 

10 

9.9971 

0.0000 

20 

9.9973 

0.0002 

30 

9.9975 

0.0004 

40 

9.9977 

0.0006 

50 

9.9979 

0.0009 

60 

9.9982 

0.0011 

70 

9.9984 

0.0013 

r  sin  ^'  ^i  A  siii  ^ 
r  cos  <f>'  w^  B  cos  <p 
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a  =  r  cos  ^'  sin  {h  —  d) 
3  «»  r  cos  ^'  cos  (A  —  d) 


u 

a.  a 

log  X  «  9.4192 

u'« 

h\ 

V 

—  r  sin  ^' 

cos 

D  —  J  sm  D 

r'« 

aX 

sin 

D 

m  sin 

Jtf  = 

*p 

—  tt                          n  sin 

iV  = 

.y- 

-vf 

mcos 

i 

'? 

— 1>                          ncos 
log  k  »  9.4350 

Q-90^  — iVqzV' 

-^C08(Jif-JV)q=i 

fi 

.g'- 

-u' 

Ul4>er  signs  for  Immersion ;  under  signs  for  Emersion.  • 

c  sin  C  =  11  +  <  tt' 
c  cos  C  =5  v  4"  ^  ^' 

Mean  solar  time  of  the  starts  apparent  contact  with  the  moon^s  limb 

—  T—d  +  t 

Angle  from  North  Point  ■■  Q 
Angle  from  Vertex  =  V 

The  angle  ^  is  to  be  taken  oqt  positive  and  less  than  180®.  If  log  m  sin  (AT —  iV)  be 
greater  than  log  A;,  cos  ^  will  evidently  be  greater  than  1,  or  impossible,  and  there  will  be  no 
occultation,  except  in  some  rare  instances  where  the  moon's  limb  passes  very  close  to  the 
star,  when  log  cos  ^  will  result  very  near  0.  In  these  cases,  a  recalculation  should  be  made 
according  to  the  method  which  follows,  using 


<  =  — ^C08(itf— JV), 


which  may  give  log  m  sin  (ilf —  N)  less  than  log  A:,  when  the  star  will  be  occulted.  On  the 
other  hand,  it  may  happen  that,  in  these  cases  of  very  near  approach,  a  first  determination 
may  give  a  cos  ^  less  than  1,  which  a  recalculation  will  show  to  be  impossible.  The  angle 
^  is  then  to  be  considered  =  0"  when  m  sin  (M —  N)  is  positive,  and  we  shall  have  Q  «. 
90®  —  N.  When  m  sin  (M  —  iV)  is  negative,  ^  =  180%  or  Q  =  90®  —  iV  +  180®,  — 
270®  —  N.     We  shall  also  have,  at  the  time  of  nearest  approach, 

star's  distance  from  moon's  limb  —  ir(msin(-M  —  N)  —  .2723)  > 

in  which  ir  is  the  moon's  horizontal  parallax. 

By  Angle  from  North  Point  is  to  be  understood  the  arc  included  between  the  star  when  in 
contact,  and  the  point  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  North  Pole ;  and  by  Angle  from  Vertex^  the  arc  between  the  star  at 
contact,  and  the  pomt  where  the  limb  is  intersected  by  an  arc  of  a  great  circle  passing  from 
the  moon's  centre  to  the  zenith.  These  angles  are  reckoned  from  the  north  point  and  from 
the  vertex  towards  the  West  round  the  circumference  of  the  moon's  disc.  For  the  image  as 
seen  in  an  inverting  telescope,  add  to  them  180®. 
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The  results  obtained  by  the  abor^  equations  are  only  approximate,  yet  the  computed  times 
of  immersion  and  emersion  will  usually  be  within  one  or  two  minutes  of  the  truth.  The 
error  generally  increases  with  the  star's  distance  from  the  apparent  path  of  the  moon's  centre, 
and  may,  in  some  cases,  amount  to  several  minutes.  For  an  immersion,  this  error  is  not  of 
much  consequence ;  but  for  an  emersion,  especially  of  a  small  star,  the  time  should  be  de- 
termined with  greater  precision.     For  thb  purpose  u'  and  v'  must  be  computed  with 

A'  —  d  —  A  —  (f  +  J/i, 

/i  being  the  symbol  by  which  we  express  the  sidereal  equivalent  of  t  in  these  equations. 

u'  ^^  r  cos  4>'  X  cos  (A'  —  d) 

o'  SB  r  cos  ^'  X  sin  (h!  —  d)  sin  D. 

Then  with  these  values  of  vf  and  r',  recompute  JV,  n,  ^,  and  i,  by  means  of 

n  sin  iV  =-  y  —  u' 
n  cos  N  ^^  q'  —  v* 

•  cos  ^  =s  w  sin  (Af —  N) 

k 

<  «= COS  \M —  iV)  =F 

using  the  M.  and  m  obtained  by  the  first  computation,  and  we  shall  have  the  time  of  coDtact 
T  —  ^  +  ^  generally  within  a  few  seconds  of  the  truth. 
As  a  check  on  the  accuracy  of  the  work,  we  might  compute 

tt  =«  r  cos  ^'  sin  (A  —  d  -|-  /*) 

©  =  r  cos  <^  cos  D  —  r  cos  ^'  cos  (A  —  <^  -f"  m) 

and  we  should  have 

(;>  +  1 1/  —  u)»  +  (^  +  <  ^'  —  »)•  —  iP  —  0.0741. 

But  if  m  sin  ilf,  m  cos  Jlf,  log  n  sin  iV,  and  log  n  cos  iV,  have  been  corrrectly  computed,  we 
shall  have  the  following  shorter  and  more  convenient  check  on  the  subsequent  calculatioM 
for  the  time  of  contact : 

(m  sin  Jlf  H-  i  n  sin  JV)«  +  (m  cos  Jif  +  i  n  cos  iV)«  —  It'  —  0.0741. 

The  elements  of  computation,  H,  Y,  etc.,  are  given  for  the  instant  of  the  moon's  true  con- 
junction with  the  star  in  right  ascension.  It  is  desirable,  however,  in  computing  an  occulta- 
tion  for  a  particular  place,  to  assume  a  time  for  the  calculation  near  to  the  time  of  the  nearest 
approach  of  the  moon's  centre  to  the  star,  as  seen  at  that  place,  and  to  reduce  the  elements 
to  this  assumed  time.  This  time,  for  which  the  nearest  tenth  of  an  hour  will  be  sufficiently 
accurate,  will  not  differ  greatly  from  the  time  of  apparent  conjunction,  as  affected  by  parallax, 
which  may  be  determmed  approximately  by  the  following  equations.  Let  T  —  d  he  the 
time  of  apparent  conjunction ;  then 

^^       p'  gee  f  —  [9^27]  cosTB—  d) 
T-^d-  i-d+{t). 
The  elements  corresponding  to  the  time  T  —  d  may  then  be  obtained  as  follows : 

P  -  (0  P' 
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Where  occultations  are  to  be  generally  observed,  as  at  astronomical  stations,  either  tempo- 
rary or  permanent,  the  observer  will  find  an  advantage  in  looking  over  the  list  and  selecting, 
beforehand,  all  those  which  may  be  visible  at  his  station,  by  observing  if  his  latitude  be  in- 
cluded between  the  limiting  parallels  for  any  given  occultation,  if  the  time  ( T  —  d)  be 
favorable  as  regards  the  absence  of  daylight,  and  if  the  starts  hour-angle  (A  —  d)  be  not 
greater  them  its  semidiurnal  arc  for  the  given  latitude. 

For  obtaining  the  time 

T^d^i-d  +  {t), 

it  will  be  well  to  tabulate  the  values  of 

/,\  ^  sin  (H—d) 

^  '  ™  p'  sec  tp  —  [9.4027]  cos  H'—d 

for  every  half-hour  of  (H  —  <f )  as  far  as  the  greatest  semidiurnal  arc  computed  for  the  lati- 
tude of  the  station  with  a  declination  of  30® ;  and  for  all  values  of  p',  using  two  decimal 
figures,  from  0.50  to  0.60. 

It  will  also  be  found  advantageous  to  have  tabulated  values  of 

u  ^r  cos  <f)'  sin  (h  —  d) 
ttf  ^=n  r  cos  <p'  X  cos  {h  —  d) 

which  should  be  given  for  every  minute  (in  time)  of  (h  —  d),  from  O**-  to  6^\     If  (A  —  d) 
exceeds  G** ,  the  argument  will  be  12*'-  —  (h  —  d),  instead  of  (A  —  d).     It  will  be  seen  by 
the  equations  that  u  will  have  the  same  sign  as  sin  (A  —  d),  and  that  u'  will  have  the  same 
sign  as  cos  (A  —  d). 
In  the  equation 

t>  =  r  sin  <^'  cos  D  —  ^  sin  D 

the  term  r  sin  ^'  cos  D  may  be  tabulated  for  every  tenth  minute  of  declination,  from  0® 

to30^ 

For  a  practical  application  of  the  preceding  formulas,  we  will  make  the  calculations  for  an 
occultation  of  the  star  d  Arietis,  March  10th,  1856,  as  it  will  appear  at  San  Francisco,  Cali- 
fornia, in  north  latitude,  S?**  47'.6  =  <^,  and  west  longitude  from  Washington,  3''-  1"  34*  =  d. 
The  data  for  the  computation  are  given  on  page  405,  and,  with  the  latitude  and  longitude  of 
the  place,  are  as  follows :  — 

March  10.     d  Arietis,  4^. 

o    I  h.  m.    1. 

9  H-37  47.6  JJ  -»-4  45     0  p*      0.5574 

h.    m.  d  -4-3     1  34  qf  -1-0.2125 

d  -^  B    l'^  B^d  -hi  iS  26  log  sin  Z)  -»-9.5166 

\       ®  ^2-®  Y  +    0.3367  log  cos  D  -1-9.95^2 

6  ^d        5  81.2  * 

Calculation  of  the  time,  T  —  d^  and  reduction  of  the  elements  of  computation. 

logp'  -1-9.746  (0  -4-0.9 

log  sec  9  +0.102  h.  m.    •. 

log  p'  sec  9  «                            log  (1)  +9.848  (Kedaced  to  hours  and  minutes)           (f)  +0  54 

log  constant      9.403  (ji)  +0  54     9 

log  cos  (J7—  d)  +9.954  /7—  </  +1  43  26 

log  [9  403]  cos  (H—rf;  =»          log  (2)  +9.357  JH^— rf  +  0«)«=                           A  —  rf +2  37  36 

(2)  +  .228  ^  —  d      5  31.2 

(1)  +  .705  I  —d-h  (0  =                            r—  d      6  25.2 

(1 )  —  (2)  —                                         (3)  +  .477  (0  p'  =  0.9  X  0.5574  =                       p  +     .5017 

log  (3)       9.679  0.9  X  0.2125  =                                (0  ^  -»-      19X2 

log  sin  (H  —  d)  +9.640  T  +     .3367 

log  (0+9.961  •    y+W9'^                                        9-^     ^279 
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Calculation  of  the  times  of  Immersion  and  Emersion^  etc. 

(Table,  page  492,  Ai^.  9)            log  A      9.9977  r  sin  y '  coe  />  -4-  .5498 

log  sin  ip  -1-9.7873  bnaD  -h  J2009 

log  ii  sin  9  «s                     log  r  sin  y'  -f-9.7850  r  Bin  <p*  cos  D  —  b  sin  D  ^                   v  +  J3489 

log  cos  D  -4-9.9552  g  -4-  ^279 

log  r  sin  y' cos  Z>  -»-9.7402  y  — r=                                        » COS  If -4-  .1 790 

(Table,  page  492,  Arg.  tp)           log  B     0.0006  p  -h  .5017 

log  cos  (p  -1-9.8977  H  -f-  .5022 

logrcos  tp'  -f.9.8983  p  —  m=»                                        «iinJf—  iWOS 

log  sin  (A  —  d)  4-9.8026  g*  -h  .fl^ 

log  r  cos  9'  sin  (A  —  rf)  =  log u  =  logo  -4-9.7009  v*  -h  .0433 

log  cos  (A  —  rf)  -4-9.8880  (f  —  v*^                                      n  cos  ^ -4-  .1692 

log  r  cos  9'  cos  (A  —  </)  «            log  6  4-9.7863  p*  -k  .5574 

logl      9.4192  u*  4-  .1605 

log  a  X  4-9.1201  pf  _  „/  «                                       w  sin  iV^  4-  -3969 

log  sin  D  -4-9.5166 

logdsinZ) -+-9.3029  ,-     •rS  it« 

log  a  A  sin  D  -                            log  t/  4-8.6367  fl    ^f^  f' 

log6l-                                       log «'  4-9.2055  A/      J    2S  W 

log  m  cos  3/ -4-9.2529 

X:^5;:;JS  ^orE™er.ion.(.)-H(2)-                     ,  +  ^07 

logsmiNr-h9.9638  lo?«U9.20S5 

^*^^+^-^^  logT  I'  -9.0275 

—  log  ^  —9  6180  log  r'  4-8.6367 

log  COS  (3/  —  iV)  4-9.5904  log  ^  «^  — M587 

-  log^  cos  (Jf  -  iV)  =          log  (1)  -9.2084  .  ..,          •                                     '*  !^  ~  ^^^^ 

»                                         *^'  »4-/,  r*—                                   ecosC4-  ^201 

logl:       9.4350  U^  —  .1065 

log  P  4-9.8179  II 4-  /i  m'  =                                     c  sin  C  4-  ^957 

log  sin  (3/ -iV)  -9.9643  log  c  .in  C  4-9Ji974 

.      m   ,      ^  log  c  cos  C  4-9.5052 

log  j-sin  (Jf— iV)  =           log  cos  V —9.7822  log  tan  C -H)i>922 

log  sin  V  4-9.9008 
log  h  sin  ^  4-9.3358  h  m. 

,      Aatoi^  7*— rf       6  25J 

^     »                                     '^^  ^^'  4-9.7009           (Reduced  to  honni  and  miontes)  Ij  -  0  39.8 

Immbrsiok :  i^n/Vancijco  A/«m  rtW, T^d-^t^      5  45.4 

C      5f    i 

Immenion  Angle  from  North  Point  = , q     255  49 

Immersion  Angle  from  Verier  =  Q^  C  = V    306  51 

h.  m, 
r,  4-     0  20.4 
BMMKSioix:  SanFVancueo  3fean  Time, T^d-^t^     6  45.8 
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Calculation  of  a  more  accurate  time,  etc.,  of  Emersion. 
The  emersion  will  take  place  on  the  moon^s  bright  limb,  and  therefore  be  useless.     The 
recalculation  of  this  phase  is  merely  for  the  purpose  of  illustration. 

log  cog  (A'  — </)  H-9.87U  h.  m.  i. 

log  r  cos  y'  -f-9.8983  A  —  rf  +2  37  35 

log  I      9.4192  Sid.  eqmy.  for  ^  ^  »                              J  ^  4-0  10  15 

logrcoe9'lco8(A'— rf)  =       log  «'  +9.1889  A  — J4-Jm=                             A' —  </ -»-2  47  50 

log  sin  (A'  — rf)  -1-9.8252  9'  +    -2125 

log  rcOBtp'  X  -f-9.3175  ^  "+-     0^56 

log  sin  Z) -h9.5166  ^  — »'=.                                     » cos  iV^ -t-    .1669 

logrc089'l8m(A'— </)8mZ)=    log i/  -1-8.6593  P'         -5574 

log  » sin  iV +9.6052  «'  +    -^545 

log  n  cos  iST +9.2224  p'— u'=                                      n  sin  iV  +    .4029 

log  tan  N  +0.3828  log  '  "»-  5-531 1 

log  sin  N  +9.9656  log  n  sin  iV^  +  9.6052 

log  n  +9.6396  log  ntsinN  -h  9.1363 

log  m  +9.2529  log  n  cos  iV^  +  9.2224 

-log*? -9.6133  ^"^"r^^i'n^ 

*  «  n  t  cos  iV  +    .0567 

log  COS  (3£  —  iV)  +9.5798  From  first  determination,  m  cos  if  +  .1790 

log  sin  (M"-  N)  —9.9661  «  cos  if  +  n  <  cos  N=^  (3)  .2357 

From  first  determination,            log  j  +9.8179  ntsinN  -h  .1369 

^  Prom  first  determination,  m  sin  Jf  —  .0005 

logjsin(lf— iV)=        log  cos  V— 9.7840  msinlf  +  ii<sini^=»  (4)  .1364 

log  sin  V  +9.8998  (*)*  .0186 

logib      9.4350  (3)*  .0556 

log  k  sin  xp  +9.3348  (*)*  +  W*  =  **  =  0.0741,  Check  .0742 

log  *^  =.  log  (2)  +9.6952  , 1«^ «;  ^  ^f  »^ 

*      *  *  ^  '  log  <  u'  +  8.7200 

—  log  2  cos  (if  —  iV)  =       log  (1 )  —9.1931  log  v'  +  8.6593 

(1)  -  .1560  log  <  w'  +  8.1904 

(2)  +.4957  ^'^•+"    -^^^^ 
n)+(2)==                                     <  +  .3397  From  first  determination,                          r+    .3489 

-  v-htv^  =  CC08C+    .3644 

o     ,  t «'  +    .0525 

From  first  determination,  if    359  50  From  first  determination,  ti  +   .5022 

i\r      67  30       '        u  +  <ii'  =.  csin  C  +    .5547 

M^  N    292  20  log  c  sin  C  +  9.7441 

90<^  — iV      22  30  log  c  cos  C  + 9.5616 

V'     127  27  log  tan  C  +  0.1825 

Por  Emersion,  90<»  —  iV^  + 1/;  =       Q     149  57 

h.  m. 
r— rf        6  25.2 

(Bednced  to  hours  and  minutes),  t  +  0  20.4 

^uxaBiom :  Scan  Francisco  Mean  TitMj T — d-ht       6  45.6 

^  o     ' 

C         56  42 

Emersion  Angle  from  North  Point  =        .  Q       149  57 

Emersion  Angle  from  Vertex  ==  Q  +  C  = F      206  39 

The  last  two  pages  of  the  Occultations  contain  a  list  of  such  Occultations  as  will  be  visible 
at  Washington,  during  the  year  1856. 

The  Tables  of  Jupiter^ s  Satellites  embrace,  — 

A  list  of  the  occultations,  eclipses,  transits,  and  transits  of  shadows,  in  the  order  of  the  time 
of  the  occurrence  of  the  phenomena  for  the  satellites  taken  promiscuously.  They  are  given 
for  every  month,  accompanied  with  a  diagram,  constructed  for  the  eclipse  which  occurs 
nearest  the  middle  of  the  month,  showing  the  phases  of  the  eclipses  for  an  inverting  telescope. 

A  table  containing  the  mean  time  of  the  geocentric  superior  conjunction,  and  the  rectangu- 
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lar  coordinates  of  the  satellites  correspondiiig  to  the  time  from  the  next  preceding  superior 
conjunction,  at  intervals  of  twenty  minutes  for  the  first  satellite,  of  forty  minutes  for  the 
second,  of  one  hour  and  twenty  minutes  for  the  third,  and  of  three  hours  for  the  fourth  satel- 
lite. They  are  also  given  for  the  time  of  eclipse  for  the  first,  second,  and  third  satellites  at 
intervals  of  seven  days,  and  for  the  fourth  for  every  eclipse.  They  enable  the  astronomer  to 
obtain  the  configurations  at  all  times.    They  are  given  in  seconds  of  arc. 

The  coordinates  have  their  origin  in  the  centre  of  the  primary,  and  are  referred  to  the 
major  and  minor  axes  of  the  apparent  ellipse  described  by  the  path  of  the  satellite. 

The  major  axis  of  this  ellipse  is  constant,  for  the  earth's  mean  place ;  but  the  minor  axis 
takes  all  values  from  the  positive  and  negative  maxima  to  zero,  owing  to  the  changes  in  the 
earth's  elevation  above  the  plane  of  the  satellite's  orbit 

The  values  in  the  table  correspond  to  the  maximum  value  of  the  conjugate  axis,  as  seea 
from  the  sun  or  that  of  the  mean  maximum  for  the  earth  (which  is  a  constant  value).  Fac- 
tors are  given  in  an  adjoining  column,  at  intervals  of  seven  days  for  the  first,  second,  and 
third  satellites,  and  seventeen  days  for  the  fourth,  to  reduce  the  above  values  to  those  cor- 
responding to  the  axis  for  the  time  being ;  also  for  the  same  intervals,  the  angle  of  inclinatioa 
of  the  northern  semi-minor  axis  to  the  circle  of  declination. 

X  is  positive  after  superior  conjunction,  or  on  the  east  side  of  the  planet,  negative  before 
superior  conjunction,  or  on  the  west  side,  y  will  be  positive  north,  negative  south.  The 
eclipses,  occultations,  ^.  of  the  satellites,  visible  at  Washington,  that  is,  those  which  occur 
when  the  sun  is  8°  below  and  Jupiter  8**  above  the  horizon,  are  distinguished  by  a  W.  placed 
after  the  name  of  the  phase. 

The  Appendix  contains  an  article  on  the  construction  of  this  work,  similar  to  that  of  the 
preceding  year.  It  will  be  seen  that  the  elements  of  the  orbit  of  Saturn  have  been* somewhat 
modified  by  Peirce  ;  that  Peters'  formula  for  the  ephemeris  of  Sirius,  embracing  its  oscilla- 
tions in  Right  Ascension,  has  been  adopted ;  and  that  a  table  of  corrections  is  given  to  be 
applied  to  the  Moon's  Horizontal  Parallax  to  make  it  conform  to  Adams'  tables. 

It  also  contains  tables  of  reduction  from  the  equator  to  the  ecliptic,  and  the  reverse ;  a 
general  table  for  the  Libration  of  the  Moon,  constructed  by  means  of  the  formulas  on  page 
330,  and  furnishing  the  values  to  be  employed  in  the  computation  of  the  moon's  libration  in 
latitude  and  longitude  (see  page  330)  ;  a  table  showing  the  moon's  mean  motion  in  longitude 
for  sidereal  intervals  of  time,  carried  out  to  tenths  of  minutes ;  the  table  showing  the  correction 
required  on  occount  of  second  difierences  in  the  moon's  motion,  the  use  of  which  is  explained 
in  the  preceding  part  of  this  article,  page  487 ;  a  convenient  table  of  logarithms  of  small  arcs 
in  space  or  time,  and  a  table  for  converting  mean  solar  into  sidereal  time,  and  the  reverse. 

An  improved  method  of  finding  the  error  and  rate  of  a  chronometer  by  equal  altitudes, 
prepared  by  Professor  Chauvbket,  and  the  Ephemeris  of  Neptune  for  the  year  1854,  are 
also  given  in  the  Appendix. 
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CONSTRUCTION    OF    THE    ASTRONOMICAL    AND 
NAUTICAL  EPHEMERIDES  FOR   1856. 


Thb  Precession  of  the  Equinoxes  adopted  in  this  volume  is  taken  from  Strutb 
and  Peters  ;  ♦  it  is, 

Precession  =  50".2411  4-  0".0002268 1, 

in  which  t  is  the  number  of  years  afler  1800. 

The  Mean  Obliquity  of  the  Ecliptic  is  also  taken  from  Stbuve  and  Peters,  and  its 
value  is,  f 

Obliquity  =  23**  27'  54".22  —  0".4645 1  —  0".0000014  i». 

The  constant  of  aberration  is  that  of  Stettve,  and  is,  f 

Aberration  =  20".4451  ±  0".0111. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are 
computed  from  Peters'  formulas  given  in  his  Numerus  Corutans  NutationU.^ 
These  formulas  are  reprinted  in  the  volume  of  this  ephemeris  for  1855. 

The  Mean  Places  of  the  Fixed  Stars  are  taken  from  the  list  of  stars  in  the  English 
Nautical  Almanac  for  1855,  combined  with  that  given  in  the  Astronomical  Observa- 
tions made  during  the  Year  1846  at  the  National  Observatory^  Washington, 

The  Apparent  Places  of  the  Fixed  Stars  have  been  obtained  by  means  of  a  set  of 
tables  constructed  and  printed  in  the  office  of  this  work,  from  the  transformation  of 
Peters'  formulas,  ||  which  are  given  in  the  Construction  of  the  Almanac  for  1855. 

The  place  of  Sirius  is  corrected  by  the  following  formula,  given  by  Peters,  for 
the  variability  of  its  motion  in  right  ascension  compared  with  those  of  /3  Ononis, 
a  Ononis,  and  Procyon. 

Variation  of  right  ascension  =  0^.101  -h  0^.00072  i  H-  0^.170  sin.  (iiH-  92*"  18') ; 

in  which 

*  Pbtsbb'  Ntimenu  Omutana  NutationiM,  p.  71. 

t  Ibid.,  pp.  66  and  71. 

I  Stbutb'b  Constant  de  PAbemUum^  p.  47. 

f  Pbtbbs'  iVtifii€n»  Ctmttana  Nutationiaj  pp.  46  -48. 

I  Ibid.,  pp.  73,  74. 
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tf  :=  the  eccentric  anomaly  from  the  inferior  apsis.    It  is  found  from  the  elements. 

Mean  annual  motion  of  Sinus  in  its  orbit  =  T*.31(>4    ±  0®.2162 
Period  of  its  revolution  =  49y-.245    ±  l'-.456 

Passage  through  the  inferior  apsis  =  1792.819  d:  2^.039 

Eccentricity  =  0.5647      ifc  0.0827. 

The  List  of  Moon-culminating  Stars  is  enlai^d,  and  so  arranged  in  a  more  sjrste- 
matic  form  as  to  permit  the  observer  a  greater  range  for  selection. 

The  Ephemeris  of  the  Sun  is  constructed  from  Carlini's  tables  with  Bessbl's 
unprovements.  In  the  computation  of  the  Sun*s  Geocentric  Ck>drdinates,  regard  has 
been  had  to  the  sun^s  latitude ;  the  computation  has  been  made  by  means  of  the  for- 
mulas given  in  the  Construction  of  the  Almanac  for  1855. 

Encke's  discussion  of  the  Transits  of  Venus  in  1761  and  1769,  in  his  Der  Vemu^ 
durchgang  von  1769,  6cc.,  has  furnished  the  standard 

Equatorial  Horizontal  Parallax  at  the  Earth's  Mean  Distance  :;=  8".5776. 

The  Sun's  Semidiameter  at  the  Earth's  Mean  Distanoe  has  been  taken  equal  to 
16'  2". 
For  reducing  observations  of  different  observers,  the  following  corrections  may  be 


added:  — 

For  Greenwich  Mural  Circle, 

H. 

+  6.21 

cc 

cc 

cc 

cc 

H.  B. 

—  0.43 

u 

cc 

u 

cc 

P. 

—  0.86 

u 

cc 

u 

cc 

£. 

-t-0.17 

cc 

cc 

cc 

cc 

R. 

—  0.57 

cc 

cc 

cc 

u 

G. 

—  0.18 

cc 

cc 

<c 

cc 

I.  H. 

—  0.87 

tc 

cc 

cc 

cc 

D. 

—  0.61 

cc 

cc 

cc 

cc 

W.  R. 

-1-0.49 

(C 

cc 

cc 

cc 

P. 

—  1.28 

Konigsberg 

Meridian  Circle, 

Bessel 

—  1.10 

Dorpat 

cc 

cc 

W.  Strove 

—  1.36 

Washington 

Mural  Circle, 

Prof.  Coffin 

■+■  1.00 

cc 

cc 

cc 

Lieut. 

Page 

-1-1.00 

Washington  Meridian  Circle,    Prof.  Hubbard  —  0.41 

The  Ephemeris  of  the  Moon  has  been  constructed  from  The  TaNe$  sf  ike  ifboa 
constructed  and  printed  for  the  use  of  the  Nautical  Almanac. 

The  Parallax  of  the  Moon  given  by  Adams*  Tables  is  more  reliable  than  that 
which  is  given  in  the  Moon  Tables,  and  will  probably  be  adopted  in  the  next  Tolome 
of  this  Ephemeris.  A  table  is  given  in  the  Appendix,  by  which  the  parallaxes  for  the 
years  1855  and  1856  may  be  referred  to  Adabcs'  Tables. 

The  Semidiameter  of  the  Moon  at  the  Earth's  Mean  Distance  is  taken  to  be  i^  part 
greater  than  that  given  by  Burckhardt,  although  that  given  by  Bihickhardt  is  prob* 
ably  better  adapted  to  the  computation  of  eclipses  and  occultations. 
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The  Ephemeris  of  Mercury  has  heen  constructed  from  the  theory  of  Le  Vereiek, 
published  in  the  Additions  to  the  Connaissance  des  Temps  for  1848,  without  any 
alteration.  Manuscript  Tables  have  been  computed  from  Le  Verrier's  formulas  for 
this  purpose,  by  Professor  Winlock. 

The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed 
from  Lindenau^s  Tables,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables ; 
applying  Airt^s  Long  Equation  and  the  corrections  proceeding  from  the  discussion, 
by  the  method  of  Least  Squares,  of  Mr.  Hugh  Breen^s  results  contained  in  his  paper 
on  the  Corrections  o/"  Linden  au's  Elements  of  the  Orbit  of  Venus^  &c.,  published  in 
the  Memoirs  of  the  Royal  Astronomical  Society^  Vol.  XVIII. ;  and  adoptmg  the  sec- 
ular variations  of  the  elements  from  Le  Verrier's  Memoir  on  the  Determination  of 
the  Secular  Inequalities  of  the  Planets^  which  appeared  in  the  Connaissance  des 
Temps  for  the  year  1844. 

The  following  are  the  correspondmg  corrections  of  the  elements  for  1856 :  — 

corr.  mean  long,  for  Jan.  1,  1856  =  — 1".4 
corr.  mean  motion  =  — 0".052 

corr.  eccentricity  =  4-0.00003774 

corr.  long,  of  per.  =  -1-413.2 

corr.  long,  of  node  =  -1-73.7 

corr.  inclination  =  -|-2".3. 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  from 
Lindenau's  Tables  in  the  same  manner  as  the  Tables  of  Veyus.  Mr.  Hugh  Breen^s 
results  contained  in  his  paper  On  the  Corrections  o/*  Lindenau's  Elements  of  Mars ^ 
published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX.,  have  also 
been  discussed  and  applied ;  and  Lb  Verrier's  secular  variations  of  the  elements  are 
likewise  adopted. 

The  following  are  the  corresponding  corrections  of  the  elements  for  1856 :  — 

corr.  mean  distance  =  —0.000004531 

corr.  mean  motion  =  -|-0".04795 
corr.  mean  long,  for  Jan.  1,  1856  =  -h4".88 

corr.  eccentricity  =  4-0.000005700 

corr.  long,  of  per.  =  -|-6".99 

corr.  long,  of  node  =  -|-204".5 

corr.  inclination  =  — 4".0. 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from 
Bouvard's  Tables,  with  such  changes  as  were  required  to  make  them  correspond 
more  nearly  to  the  formulas. 

The  Ephemeris  of  Saturn  is  also  derived  from  manuscript  Tables  constructed  from 
the  Tables  of  Bouvard,  with  changes  having  the  same  object.  The  mass  of  Jupiter 
given  by  Bessel  has  been  adopted  and  used. 

™^  "^^  =  1047.87J± 0.235  ^^ ^^  """^'^  '^^• 

The  following  corrections  of  the  elements  have  also  been  introduced  for  1856  :  — 
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corr.  mean  long,  for  Jan.  1,  1856  =  -f4".9 
corr.  long,  of  node  =  — 14d".4 

corr.  inclination  :=  — 5".7. 

The  Ephemeris  of  Uranus  is  derived  frofn  the  elliptical  portion  of  BomrARD^s 
TahleSf  with  Lb  Verrier^s  corrections  and  perturbations  caused  by  Jupiter  and 
Saturn,  contained  in  his  Recherches  sur  Its  Mouvements  de  la  FlanHe  Herschel  {diie 
Uranus)  J  published  in  the  Connats^ance  des  Temps  for  1849,  and  also  Peiecb's  cor* 
rections  and  perturbations  arising  from  the  influence  of  Neptune. 

The  combined  corrections  of  the  elements  deduced  by  Peiece  for  January  1,  1800, 
are  as  follows  :  — 

corr.  mean  distance  =  -H).000942 

corr.  mean  motion    =  — 1.^^13560 

corr.  eccentricity      =  —0.0003626 

corr.  long,  of  per.     =  -f-8252".4 

corr.  long,  of  epoch  =  -»-2675."4. 

The  Ephemeris  of  Neptune  is  derived  from  Feiece's  theory  and  Walkee^s  orbit 
The  eclipses  and  elongations  of  Jupiter's  Satellites  are  computed  from  Damoiseau's 

Tables. 
The  vertical  semidiameters  of  the  Planets  are  computed  from  the  following 

values :  — 

T«rtloil  BwnMtonwttr.  Log.  Dbft.  AnthmAty 

Mercury  3.34      -^  0.00    Lb  Vebriee,  T^ory  of  Ifercury. 

Venus      8.546  d:  0.086  0.00  ] 

Mars       2.842  d=  0.057  0.25 

Jupiter  18.78    ±0.067  0.70 

Saturn     8.77    ±0.039  0.95 

Uranus    1.68    ±0.3  1.30 


Peiece,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  mural  circle. 


To  correspond  to  the  apparent  semidiameters  observed  with  the  Washingtcm  moral 
circle,  all  the  semidiameters,  except  those  of  Mercury,  computed  from  these  values, 
must  be  increased  by  a  constaut  quantity  =  0'^57. 

The  apparent  elements  of  Satum^s  Rings  are  computed  from  Bessel's  data,  except 
those  for  Bond's  dusky  ring. 

The  elements  of  the  eclipse  are  adapted  to  the  neat  and  simple  modification  of 
Bessel's  formulas,  suggested  by  T.  Henry  Saffoed,  Jr. 

The  elements  adapted  to  Bessel's  formulas  are  given  for  all  occultations  of  stars 
greater  than  those  of  the  sixth  magnitude. 

The  Heliocentric  Ck>drdinates  of  the  Planets  are  given  for  the  computation  of  per- 
turbations, and  the  following  are  the  values  of  the  masses,  that  of  the  Sun  being 
unity:  — 

Mercury  i^c?!?  Encke,  A.  iV.,  No.  443. 


4865751 

1 
390000 


Venus  Qonnnn  ^*  Vereier,  ThloT.  de  Merc,^  p.  1 15. 
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The  Earth 

Mars 

Jupiter 

Saturn 

Uranus 

Neptune 


354936 

1 
2680637 

1 


1047.879  ±  0.235 

1 

3501.6 

1 


24905 

1 
18780 


Le  Vebeibb,  TUor.  de  Merc.^  p.  26. 
BxTBCKHABDT,  CoTin.  dcs  Ttmps^  1816,  p.  343. 
Bbssel,  Ber  Masse  des  Jupiter^  p.  64. 
Bessel,  Comptes  Rendus^  1841. 
Lamont,  Mem.  Ast.  Soc,^  Vol.  XL  p.  54. 
Peibce,  Am.  Ac,  Proc,  Vol.  I.  p.  333. 


The  intervals  of  original  computation  have  in  all  cases  heen  made  sufficiently 
small  to  authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work. 
The  results  have  also  been  tested,  in  various  portions,  by  means  of  duplicate  com- 
putations. The  proofs  from  the  stereotype  plates  have  been  thoroughly  examined  by 
an  independent  series  of  differences.  And  it  is  believed  that,  in  every  respect,  that 
system  has  been  adopted  in  which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  follow- 
ing manner. 

The  Sun  has  been  computed  by  Professor  Winlock.  The  Moon,  with  the  Culmi- 
nations and  Lunar  Distances,  has  been  divided  between  Mr.  Runkle,  Professor  Van 
Vleck,  Professor  Hedrick,  Mr.  Kerb,  and  Mr.  Wright.  Mercury  has  been  com- 
puted by  Professor  Winlock,  Venus  by  Miss  Mitchell,  Mars  by  Mr.  Bradford, 
Jupiter  by  Professor  Kendall,  Saturn  by  Mr.  Runkle,  Uranus  by  Professor  Peirce, 
and  Neptune  by  Professor  Kendall.  The  Fixed  Stars  have  been  computed  by  Mr. 
Sprague,  the  General  Constants  for  Reduction  by  Professor  Peirce,  and  the  Occul- 
tations  by  Mr.  Downes.  The  eclipses  have  been  computed  by  Mr.  Wright  and 
Mr.  Kerr.  The  Table  of  Geographical  Positions  of  the  Principal  Observatories  has 
been  prepared  by  Dr.  B.  A.  Gould.  The  Table  of  General  Geographical  Positions 
has  been  prepared  by  Mr.  Oliver. 
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CORRECTIONS 


To  be  applied  to  Hoon'e  Horiiontal  Pandlax  to  make  itoonform  to  Adami'  TUilea. 

■ 

GREENWICH  : 

MEAN  NOON. 

18S$. 

Day  of 

Month. 

d. 

Jan. 

Feb. 

March. 

April. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Dee. 

« 

M 

11 

»» 

II 

n 

N 

» 

w 

N 

u 

«r 

1 

—1.5 

—3.1 

—2.2 

—0.6 

+0.8 

+1.6 

+  1.4 

—0.2 

—2.3 

—2.6 

—3.3 

—1-8 

2 

1.7 

3.4 

2.2 

0.6 

0.8 

1.2 

0.9 

1.1 

2.9 

2.9 

3.3 

0.9 

3 

2.4 

3.4 

2.2 

0.8 

0.4 

0.8 

+0.2 

1.9 

3.6 

3.2 

8.1 

—0.5 

4 

2.9 

3.9 

2.6 

1.0 

0.2 

0.3 

—0.5 

2.6 

3.9 

3.7 

2.4 

+0.1 

5 

3.3 

4.0 

2.8 

1.6 

+0.0 

+0.1 

1.0 

3.0 

4.1 

3.5 

1.7 

0.5 

6 

3.5 

3.8 

2.7 

l.l 

—0.2 

—O.l 

1.6 

3.6 

4.0 

3.3 

1.1 

0.7 

7 

3.6 

3.3 

2.5 

0.8 

+0.2 

0.2 

1.8 

3.8 

3.8 

2.8 

—0.4 

1.4 

8 

3.3 

2.6 

2.2 

-0.2 

0.5 

0.4 

2.1 

3.8 

3.3 

2.0 

+0.5 

2.1 

9 

3JJ 

2.0 

1.8 

+0  5 

0.8 

06 

2.4 

3.8 

2.8 

1.2 

1.0 

2.2 

10 

3.0 

1.5 

1.1 

1.1 

0.8 

0.7 

2.5 

3.4 

2.3 

—0.4 

1.5 

2.2 

11 

2.5 

1.2 

—0.4 

1.3 

0.7 

0.9 

2.5 

3.1 

1.8 

+0.4 

1.6 

1.5 

13 

2.2 

0.8 

+0.0 

1.3 

0.6 

1.2 

2.5 

3.0 

1.2 

0.7 

1.4 

+0.6 

13 

1.8 

—0.2 

0.4 

1.4 

0.5 

1.5 

2.6 

2.7 

0.6 

0.8 

0.8 

—0.5 

14 

1.2 

+0.4 

0.8 

1.2 

+0.3 

2.0 

2.9 

2.4 

—0.2 

0.9 

+0.3 

OS 

15 

—0.4 

1.1 

1.2 

1.2 

—0.0 

2.4 

2.9 

2.0 

+0.1 

0.9 

—0.2 

1.1 

16 

H-0.5 

1.7 

1.3 

0.8 

0.6 

2.7 

3.0 

1.7 

0.3 

0.8 

0.6 

1.7 

17 

1.1 

1.8 

1.6 

+0.4 

1.2 

3.0 

2.9 

1.3 

0.5 

0.7 

0.9 

2.1 

18 

1.3 

1.2 

1.6 

—0.3 

1.9 

3.0 

2.6 

0.8 

0.5 

0.4 

1.4 

2.3 

19 

1.2 

+0.5 

+0.9 
—0.5 

1.0 

2.5 

3.0 

2.0 

0.4 

0.4 

+0.1 

1.7 

2.6 

20 

0.7 

—0.4 

1.9 

2.8 

2.7 

1.8 

0.4 

0.1 

—0.5 

2.2 

M 

21 

+0.\ 

1.2 

0.4 

2.4 

2.8 

2A 

1.5 

0.0 

+0.1 

1.0 

2.4 

3.1 

22 

-0.4 

1.9 

1.2 

2.7 

2.7 

2.1 

0.9 

-0.1 

—0.2 

1.4 

2.3 

2.5 

23 

1.0 

2.4 

IJ6 

2.7 

2.3 

1.5 

0.4 

+0.3 

0.1 

1.3 

2.2 

2i) 

24 

1.3 

2.8 

1.9 

2.5 

2.0 

1.0 

—0.1 

0.6 

0.0 

1.3 

1.7 

1.5 

25 

1.5 

2.8 

2.1 

2.2 

1.6 

—0.2 

+0.4 

0.9 

0.0 

1.0 

1.3 

1.4 

26 

1.7 

2.7 

2.5 

1.8 

1.1 

+0.6 

11 

1.3 

0.1 

1.1 

0.8 

1.2 

27 

1.8 

2.5 

2.5 

1.2 

—0.3 

1.0 

1.8 

1.3 

0.5 

1.3 

0,9 

0.6 

28 

2.2 

2.5 

2.1 

0.7 

+0.5 

1.9 

1.9 

0.7 

0.9 

1.5 

1.3 

0.9 

29 

2.3 

2.2 

1.7 

—0.1 

1.5 

2.4 

2.1 

+0.0 

1.4 

1.7 

12 

0.5 

30 

2.6 

2.2 

1.4 

+0.4 

1.9 

2.1 

1.6 

—0.7 

1.9 

2.4 

1.4 

-OX) 

31 

—2.8 

—2.2 

—1.1 

+0.8 

+1.9 

+1.4 

+0.7 

—1.6 

—2.6 

—2.7 

—1.3 

+0.8 

GRE 

ENW] 

[CH  ] 

MEAJ 

;r  N0( 

—1.9 

ON. 

+0.0 

\m. 

-2.1    1 

1 

+0.3 

+1.1 

+0.4 

-1.3' 

—2.4 

—2.5 

+1.1 

+0.9 

~+d:6 

2 

0.8 

1.1 

+0.1 

1.6 

2.3 

2.1 

1.3 

0.5 

1.2 

0.7 

1.4 

3.0 

3 

1.3 

1.1 

— O.l 

1.5 

2.3 

1.7 

0.7 

0.7 

1.1 

+0.2 

2.0 

3.3    1 

4 

1.8 

0.9 

0.4 

1.8 

2.3 

1.4 

0.3 

0.9 

0.8 

—0.4 

2.7 

3.8   1 

5 

2.1 

+0.6 

0.6 

2.1 

2.3 

1.3 

—0.2 

1.0 

0.4 

1.0 

2.9 

4.0 

6 

2.1 

—0.1 

l.l 

2.5 

2.4 

1.2 

+0.1 

l.l 

+0.0 

1.6 

3.5 

^  *    1 

7 

1.7 

1.1 

2.7 

3.1 

2.4 

1.1 

0.4 

1.0 

—0.4 

2.3 

4.1 

4.1    1 

8 

l.l 

2.2 

3.7 

3.5 

2.5 

0.8 

0.7 

0.7 

0.9 

3.0 

4.4 

3.6 

9 

4-0.1 

3.2 

4.2 

3.6 

2.4 

-0.3 

0.9 

0.4 

1.2 

3.2 

4.0 

3.0   , 

10 

—0.9 

3.9 

4.6 

3.6 

2.0 

+0.2 

l.l 

0.2 

1.4 

3.4 

3.4 

2.1    ' 

11 

1.9 

4.2 

4.6 

3.3 

1.5 

0.7 

l.l 

0.2 

1.7 

3.2 

2.7 

1.0 

12 

2.6 

4.3 

4.2 

2.7 

0.7 

1.2 

l.l 

0.2 

1.8 

2.9 

2.0 

-OJ    , 

13 

2.9 

4.1 

3.7 

2.2 

—0.1 

1.4 

1.1 

O.l 

1.8 

2.5 

1.5 

+0.4 

14 

3.2 

4.0 

8.2 

1.5 

+0.6 

1.7 

1.2 

+0.0 

1.9 

2.5 

1.1 

1.0  ; 

15 

3.6 

8.7 

2.7 

0.8 

l.l 

2.0 

1.3 

—0.4 

2.3 

2.5 

0.8 

1.0 

16 

3.7 

3.4 

2.0 

—0.1 

1.4 

2.1 

1.3 

0.9 

3.0 

2.5 

0.4 

1.U 

17 

3.8 

8.0 

1.4 

+0.5 

1.9 

1.9 

0.7 

1.7 

3.2 

2.1 

0.1 

1.1 

18 

3.7 

2.5 

0.8 

0.8 

2.1 

1.4 

+0.0 

2.5 

3.5 

1.9 

O.l 

0.9 

19 

3.1 

2.0 

0.5 

1.1 

2.0 

+0.7 

—1.0 

3.1 

3.9 

1.8 

O.l 

0.9 

20 

2.6 

1.8 

0.4 

1.2 

1.7 

-0.2 

1.8 

3.6 

8.3 

1.6 

0.1 

0.9 

21 

2.3 

1.4 

0.1 

1.0 

0.9 

1.3 

2.6 

3.9 

3.1 

1.5 

0.0 

0.8 

22 

2.0 

♦  1.2 

0.0 

0.8 

+0.1 

2.2 

3.2 

4.0 

2.6 

13 

0.1 

0.8 

23 

1.7 

1.1 

0.2 

+0.2 

-0.8 

2.6 

3.6 

4.0 

2.3 

1.1 

0.2 

a7 

24 

1.7 

0.8 

0.3 

—0.4 

1.4 

3.0 

3.9 

3.8 

2.0 

0.8 

0.3 

0.5 

25 

1.4 

0.6 

0.3 

0.7 

2.0 

3.4 

4.0 

3.5 

1.3 

0.5 

0.4 

0,4   1 

26 

1.1 

0.3 

0.3 

1.1 

2.2 

8.7 

4.1 

2.9 

0.9 

-O.l 

0.4 

+0.2 

27 

0.7 

—0.0 

0.3 

1.3 

2.6 

3.8 

3.9 

2.1 

—0.3 

+0.2 

+0.3 

— OJJ   . 

28 

—0.4 

+0.3 

0.3 

1.6 

2.8 

8.7 

3.4 

1.2 

+0.3 

0.5 

—0.2 

1.1    i 

29 

H-0.4 

0.4 

0.5 

2.0 

3.0 

3.4 

2.5 

—0.3 

0.8 

0.5 

0.7 

21  : 

30 

0.8 

0.4 

0.7 

2.2 

3.2 

2.7 

1.5 

+0.4 

0.9 

0.5 

1.4 

3,0  :' 

31 

+1.1 

+0.4 

—l.l 

—2.4 

—3.0 

—1.9 

—0.7 

+0.9 

+0.9 

+0.6 

—2.1 

-^•_J 

EaUATOR   TO    ECLIPTIC. 


i 

TABLE  FOB  CHANGINQ  LATITUDE  AND  LONGITUDE  TO  BIGHT  ASCEN- 

SION  AND  DECLINATION,  OB  THE  BEVEBSE. 

1 
1 

h 

h 

A 

a 

Diff. 

Log.  a 

Diff. 

b 

Log.6 

B 

Diff. 

k 

k 

o 
0 

h.  m. 
0    0 

0    OJO 

0.3981 

1 

9.6000 

1 

0.9173 

9.9625 

O        1 

0    0.0 

26.0 

h.    ro. 
12     0 

0     1 

180 

1 

0    4 

0    5.4 

0.3980 

2 

9.5999 

2 

0.9174 

9.9626 

0  26.0 

26.1 

11  56 

179  1 

2 

0     8 

0  10.8 

0.3978 

3 

9.5997 

3 

0.9175 

9.9626 

0  52.1 

26.0 

11   52 

178 

3 

0  12 

0  16.2 

0.3975 

4 

9.5994 

5 

0.9176 

9.9627 

1  18.1 

25.9 

11  48 

177  1 

4 

0  16 

0  21.5 

0.3971 

5 

9.5989 

6 

0.9178 

9.9627 

1  44.0 

25.9 

11  44 

176 

5 

0  20 

0  26.9 

0.3966 

7 

9.5983 

7 

0.9180 

9.9628 

2     9.9 

25.9 

11  40 

175 

6 

0  24 

0  32.2 

0.3959 

8 

9JJ976 

9 

0.9183 

9.9630 

2  35.8 

25.8 

11  36 

174 

7 

0  28 

0  37.4 

03951 

9 

9.5967 

10 

0.9186 

9.9631 

3     1.6 

25.8 

11  32 

173 

8 

0  32 

0  42.6 

0.3942 

10 

9.5957 

11 

0.9190 

9.9633 

3  27.4 

25.6 

11  28 

172 

9 

0  36 

0  47.7 

0.3932 

13 

9.5946 

13 

0.9195 

9.9635 

3  53.0 

25.6 

11  24 

171 

10 

0  40 

0  52.8 

0^920 

13 

9J^933 

14 

0.9200 

9.9638 

4  18.6 

25.4 

11  20 

170 

11 

0  44 

0  57.8 

0.3907 

13 

9^919 

15 

0.9205 

9.9640 

4  44.0 

25.3 

11   16 

169 

18 

0  48 

1     2.7 

0^894 

15 

9.5904 

17 

0.9211 

9.9643 

5     9.3 

25.2 

11   12 

168 

13 

0  52 

1     7.5 

0.3879 

16 

9.5887 

18 

0.9217 

9.9646 

5  54.5 

25.1 

11     8 

167 

14 

0  56 

1   12.8 

0.3863 

17 

9.5869 

20 

0.9224 

9.9649 

5  59.6 

24.9 

11     4 

166 

15 

1     0 

1  17.0 

0.3846 

19 

9JS849 

21 

0.9231 

9.9652 

6  24.5 

24.8 

11     0 

165 

16 

1     4 

1  21.5 

0.3827 

20 

9.5828 

22 

0.9239 

9.9656 

6  49.3 

24.6 

10  56 

164 

17 

1     8 

•  1  25.9 

0.3807 

21 

9.5806 

24 

0.9247 

9.9660 

7  13.9 

24.4 

10  52 

163 

18 

1  12 

1  30.2 

0.3786 

22 

9.5782 

25 

0.9856 

9.9664 

7  88.3 

24.2 

10  48 

162 

19 

1  16 

1  34.4 

0.3764 

23 

9.5757 

27 

0.9265 

9.9668 

8     2.5 

24.0 

10  44 

161 

80 

1  20 

1  38.5 

0.3741 

24 

9.5730 

29 

0.9274 

9.9673 

8  26.5 

23.9 

10  40 

160 

21 

1  24 

1  42.4 

0.3717 

26 

9.5701 

30 

0.9284 

9.9677 

8  504 

23.6 

10  36 

159 

22 

1  28 

1  46.2 

0.3691 

27 

9.5671 

31 

0.9294 

9.9682 

9  140 

23.4 

10  32 

158 

23 

1  32 

1  49.9 

0.3664 

27 

9.5640 

33 

0.9304 

9.9687 

9  37.4 

23.2 

10  28 

157 

24 

1  36 

1  53.4 

0.3637 

29 

9.5607 

35 

0.9315 

9.9692 

10    0.6 

22.9 

10  24 

156 

25 

1  40 

1  56.7 

0.3608 

30 

9.5572 

36 

0.9326 

9.9697 

10  23.5 

22.7 

10  20 

155 

26 

1  44 

1  59.9 

0.3578 

31 

9J^536 

38 

0.9338 

9.9703 

10  46.2 

22.5 

10  16 

154 

27 

1  48 

2     2.9 

0.3547 

32 

9.5498 

39 

0.9350 

9.9708 

11     8.7 

22.2 

10  12 

153 

28 

1  52 

2     5.8 

0^515 

33 

9.5459 

41 

0.9362 

9.9714 

11  30.9 

21.9 

10     8 

152 

29 

1  56 

2     8.5 

0.3482 

34 

9.5418 

43 

0.9374 

9.9719 

11  52.8 

21.7 

10    4 

151 

30 

2    0 

2  11.1 

0.3448 

35 

9.5375 

45 

0.9387 

9.9725 

12  14.5 

21.4 

10     0 

150 

31 

2    4 

2  13.5 

0.3413 

37 

9.5330 

46 

0.9400 

9.9731 

12  35.9 

21.1 

9  56 

149 

32 

2     8 

2  15.7 

0.3376 

38 

9.5284 

48 

0.9413 

9.9737 

12  57.0 

20.8 

9  52 

148 

33 

2  12 

2  17.7 

0.3338 

38 

9.5236 

51 

0.9426 

9.9743 
9.9750 

13  17.8 

20.6 

9  48 

147 

34 

2  16 

2  19.6 

0^00 

39 

9.5185 

52 

0.9440 

13  38.4 

20.2 

9  44 

146 

35 

2  20 

2  21.3 

0.3261 

40 

9.5133 

54 

0.9453 

9.9756 

13  58.6 

20.0 

9  40 

145 

36 

2  24 

2  22.8 

0.3221 

41 

9.5079 

56 

0.9467 

9.9762 

14  18.6 

19.6 

9  36 

144 

37 

2  28 

2  24.1 

0.3180 

43 

9.5023 

58 

0.9481 

9.9768 

14  38.2 

19.3 

9  32 

143 

38 

2  32 

2  25.2 

0.3137 

44 

9.4965 

60 

0.9495 

9.9775 

14  57.5 

19.0 

9  28 

142 

39 

2  36 

2  26.2 

0.3093 

44 

9.4905 

63 

0.9509 

9.9781 

15  16.5 

18.6 

9  29 

141 

40 

2  40 

2  27.0 

0.3049 

45 

9.4842 

65 

0.9524 

9.9788 

15  35.1 

18.4 

9  20 

140 

41 

2  44 

2  27.6 

0.3004 

46 

9.4777 

67 

0.9538 

9.9794 
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10 

8 
10 
11 

8 
10 
12 

8    9    9 
10  11  11 
12  13  13 

1     0 
1  10 
1  20 
1  30 

2    0 
1  50 
1  40 
1  30 

1 

1 
1 
1 

1    2 
1    2 
I    2 
1     2 

2 
2 
3 
3 

3    3 
3    4 
3    4 
3    4 

4 
4 

4 
4 

4  5 

5  5 
5     6 
5    6 

6 
6 
6 
6 

6 
6 

7 
7 

7    7 
7    8 

7  8 

8  8 

8 
8 
9 
9 

8  9    9  10  10 

9  9  10  11  11 
9  10  10  11  12 
9  10  11  11  12 

11 
12 
12 
12 

12 
12 
13 
13 

12 
13 
14 
14 

13 
14 
14 
14 

13  14  14 

14  15  15 

15  15  16 
15  16  16 

Difference  of  the  Proportional  logarithms  in  the  Ephemeris. 

Hi 

6  $8 

60  6 

2  64 

66  6 

8  70 

71 

74  7 

6  78  80  8 

2  84 

868 

«90 

92 

94 

96 

98 

100 

102 

h.  m. 
0     0 
0  10 
0  20 

h.  m. 
3     0 
2  50 
2  40 

s. 
0 

4 
7 

8.      8. 

0    0 
4    4 

7    7 

s. 
0 
4 
7 

B.      8. 

0    0 
4    4 

8    8 

8. 

0 

4 
8 

8.      8. 

0    0 
4    5 
8    9 

a. 
0 
5 
9 

8. 

0 
5 
9 

s.    a. 
0    0 
5    5 
9  10 

a. 

0 

5 

10  1 

B.    a. 
0    0 
5    6 
0  10 

a. 

0 

6 

11  1 

a.    a 

0  0 
6    6 

1  11 

•a. 
0 
6 

11 

a. 

0 

6 

12 

a. 

0 

6 

12 

a. 

0 

6 

12 

a. 

0 

7 

12 

a. 

0 

7 

13 

0  80 
0  40 
0  50 

2  30 
2  20 
2  10 

9  I 
12  1 
14  1 

0  10 
2  13 
4  15 

10  1 
13  1 
15  1 

1  11 
3  14 
6  16 

12  1 
14  1 
16  1 

2  12 
5  15 
7  17 

13 
16 
|18 

13  1 
16  1 
19  1 

3  \a\a  1 
6  17  17  1 
9  20  20  2 

4  14 
8  18 
1  21 

15  1 
19,1 
222 

5  16 
9  19 
2  22 

16 
20 
23 

16 
20 
23 

17 
21 
24 

17 
21 
24 

17 
22 
25 

18 
22 
26 

1     0 
1  10 
1  20 
1  30 

h.  m. 
0    0 
0  10 
0  20 

2  0 
1  50 
1  40 

1  30 

h.  m 

3  0 

2  50 
2  40 

15  1 

16  I 

17  1 
17  1 

6  16 

7  17 

7  18 

8  18 

17  1 

18  1 

19  1 
19  1 

7  18 

8  19 

9  20 
9  20 

18  1 

19  2 

20  2 

21  2 

9  19*20  21  2 

0  21  21  22  2 

1  2l|22  23  2 
1  22  23  23  2 

1  22  22  2 

2  23  24  2 
^  24  25  2 
4  24  25  2 

3  23 
425 
5  26 

5  26 

24  2 

25  2 

26  S 

27  2 

4  25 

627 
7  28 

7,28 

25 
27 
28 
29 

26 
28 
29 
29 

27 
28 
29 
30 

27 
29 
30 
31 

28 
30 
31 
31 

28 
30 
31 
32 

Difference  of  the  Proportional  Logarithms  in  the  Ephemeris. 

104 

a 

0 

7 

13 

106 

a. 

0 

7 

IS 

108 

a. 

0 

7 

13 

110 

a 

0 

7 

14 

113 

8. 

0 

7 

14 

114 

s. 

0 

7 

14 

116 

8 

0 

8 

14 

118 

8. 

0 

8 

15 

120^122 

124 

a. 

0 

8 

15 

126 

a. 

0 

8 

15 

128 

a. 

0 

8 

16 

ISO 

a. 

0 

8 

16 

112 

a. 

0 

9 

16 

134 

8. 

0 

9 

16 

1S6 

U8 

8. 

0 

8 

15 

a. 

0 

8 

15 

8. 

0 

9 

17 

8. 

0 

9 

17 

0  30 
0  40 
0  50 

2  30 
2  20 
2  10 

18 
22 
26 

18 
23 
26 

19 
23 
27 

19 
24 
27 

19 
24 

28 

20 
25 
29 

20 
25 
29 

20 
25 
29 

21 
26 
30 

21 
26 
30 

21 
27 
31 

22 
27 
31 

22 

28 
32 

22 
28 
32 

23 
28 
33 

23 
29 
33 

24 
29 
34 

24 
30 
34 

1     0 
1  10 
1  20 
1  30 

2     0 

1  50 

1  40 

,130 

29 
31 
32 
32 

29 
31 
33 
33 

30 
32 
33 
34 

30 
32 
34 
34 

31 
33 
34 
35 

31 
34 
35 
35 

32 
34 
35 
36 

33 
35 
36 
36 

33 
35 
37 
37 

34 
36 
38 
38 

34 
37 
38 
39 

35 
37 
39 
39 

35 
38 
39 
40 

36 
38 
40 
40 

37 
39 
41 
41 

37 
40 
41 
42 

38 
40 
42 
42 

38 
41 
42 
43 

The  Comctkm  la  to  be  added  to  the  approzimato  Greenwich  Time  when  the  Propoitiooal  Logarithma  in  the 
Ephemeria  are  decreaaing,  and  aubtraeted  when  they  are  inercaaing. 
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TABLE    II. 


y, 

1 

LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

0 

i 

i 

3 

II 

4 

• 

6 

M 

6 

7 

M 

8 

9 

0.0000 

0.3010 

0.4771 

0.6021 

0.6990 

0.7782 

08451 

0.9031 

0.9542 

0 

10 

1.0000 

1.0414 

1.0792 

1.1139 

1.1461 

1.1761 

1.2041 

1.2304 

1.2553 

1.2788 

0 

20 

i;3010 

1U3222 

1.3424 

1.3617 

1.3802 

1.3979 

MISO 

1.4314 

1.4472 

1.4624 

0 

SO 

1.4771 

1.4914 

1.5051 

1.5185 

1.5315 

1.5441 

1.5563 

1.5682 

1.5798 

1.5911 

0 

40 

1.6021 

1.6128 

1.6232 

1.6335 

1.6435 

1.6532 

1.6628 

1.6721 

1.6812 

1.6902 

0 

50 

1.6990 

1.7076 

1.7160 

1.7243 

1.7324 

1.7404 

1.7482 

1.7559 

1.7634 

1.7709 

0     1 

0 

1.7782 

1.7853 

1.7924 

1.7993 

1.8062 

1.8129 

1.8195 

1.8261 

1.8325 

1.8388 

10 

1.8451 

1.8513 

1.8573 

1.8633 

1.8692 

1.8751 

1.8808 

1.8865 

1.8921 

1.8976     ! 

20 

1.9031 

1.9085 

1.9138 

1.9191 

1.9243 

1.9294 

1.9345 

1.9395 

1.9445 

1.9494 

30 

1.9542 

1.9589 

1.9638 

1.9685 

1.9731 

1.9777 

1.9823 

1.9868 

1.9912 

1.9956 

40 

2.0000 

2.0043 

2.0086 

2.01 28 

2.0170 

8.0212 

2.0253 

2.0294 

2.0334 

2.0374 

50 

2.0414 

2.0453 

2.0492 

2.0531 

2.0569 

2.0607 

2.0645 

2.0682 

2.0719 

2X)755 

0     2 

0 

2.0792 

2.0828 

2.0864 

2.0899 

2.0934 

2.0969 

2.1004 

2.1038 

2.1072 

2.1106 

2 

10 

2.1139 

2.1173 

2.1206 

2.1239 

2.1271 

2.1303 

2.1335 

2.1367 

2.1399 

2.1430 

2 

20 

2.1461 

2.1492 

2.1523 

2.1553 

2.1584 

2.1614 

2.1644 

2.1673 

2.1703 

2.1732 

2 

30 

2.1761 

2.1790 

2.1818 

2.1847 

2.1875 

2.1903 

2.1931 

2.1959 

2.1987 

2.2014 

2 

40 

2.2041 

2.2068 

2iK)95 

2.2122 

2.2148 

2.2175 

2.2201 

2.2227 

2.2253 

2.2279 

2 

50 

2.2304 

2.2330 

2.2355 

2.2380 

2.2405 

2.2430 

2.2455 

2.2480 

2.2504 

2.2529 

0     3 

0 

2.2553 

2.2577 

2.2601 

2.2625 

2.2648 

2.2672 

2.2695 

2.2718 

2.2742 

2.2765 

3 

10 

2.2788 

2.2810 

2.2833 

2.2856 

2.2878 

2.2900 

2.2923 

2.2945 

2.2967 

2.2989 

3 

20 

2.3010 

2.3032 

2.3054 

2.3075 

2.3096 

2.3118 

2.3139 

2.3160 

2.3181 

2.3201 

3 

30 

2.3222 

2U3243 

2.3263 

2.3284 

2.3304 

2J3324 

2.3345 

2-3365 

2.3385 

2.3404     ' 

3 

40 

2.34S24 

2JJ444 

2.3464 

2.3483 

2.3,502 

2.3522 

2.3541 

2.3560 

2.3579 

2JJ598     1 

3 

50 

23617 

2.3636 

2.3655 

2.3674 

2.3692 

2.3711 

2.3729 

2.3747 

2J3766 

2.3784    1 

0     4 

0 

2J3802 

2J3820 

2.3838 

2.3856 

2.3874 

2.3892 

2.3909 

2.3927 

2.3945 

2J3962 

4 

10 

2.3979 

2.3997 

2.4014 

2.4031 

2.4048 

2.4065 

2.4082 

2.4099 

2.4116 

24133 

4 

20 

2.4150 

2.4166 

2.4183 

2.4200 

2.4216 

2.4232 

2.4249 

2.4265 

2.4281 

2.4298    ' 

4 

30 

2.4314 

2.4330 

2.4346 

2.4362 

2.4378 

2.4393 

2.4409 

2.4425 

2.4440 

2.4456 

4 

40 

2.4472 

2.4487 

2.4502 

2.4518 

2.4533 

2.4548 

2.4564 

2.4579 

2.4594 

2.4609     1 

4 

50 

2.4624 

2.4639 

24654 

2.4669 

2.4683 

2.4698 

2.4713 

2.4728 

2.4742 

2.4757     1 

0     5 

0 

2.4771 

2.4786 

2.4800 

2.4814 

2.4829 

2.4843 

2.4857 

2.4871 

2.4886 

2.4900    'I 

5 

10 

2.4914 

2.4928 

2.4942 

2.4965 

2.4969 

2.4983 

2.4997 

2.5011 

2.5024 

2.5038 

5 

20 

2.5051 

2.5065 

2.5079 

2.5092 

2.5105 

2.5119 

2.5132 

2.5145 

2.5159 

2.5172 

5 

30 

2  5185 

2.5198 

2.5211 

2.5224 

2.5237 

2.5250 

2.5263 

2.5276 

2.5289 

2.5302    ; 

5 

40 

2.5315 

2.5328 

2.5340 

2i>353 

2..5366 

2JW78 

2.5391 

2  5403 

2Ji4l6 

2.5428 

5 

50 

2.5441     2.5453 

2.5465 

2.5478 

2.5490 

2.5502 

2.5514 

2.5527 

2.5539 

2.5551    ! 

0     6 

0 

2.5563'   2.5575 

2.5587 

2.5599 

2.5611 

2.5623 

2.5635 

25647 

2.5658 

2.5670 

6 

10 

2.5682     2.5694 

2.5705 

2.5717 

2.5729 

2.5740 

2.5752 

2.5763 

2.5775 

2.5786    1 

6 

20 

2.5798'    2.5809 

2.5821 

2.5832 

2.5843 

2.5855 

2.5866 

2.5877 

2.5888 

2.5899 

6 

30 

2.5911     2.5922 

2.5933 

2.5944 

2.5955 

2.5966 

2.5977 

2.5988 

2.5999 

2.6010 

6 

40 

2.6021'    2.6031 

2.6042 

2.6053 

2.6064 

2.6075 

2.6085 

2.6096 

2.6107 

2.6117    . 

6 

50 

2.6128     2.6138 

2.6149 

2.6160 

2.6170 

2.6180 

2.6191 

2.6201 

2.6212 

2.6222    I 

0     7 

0 

2.62321   2.6243 

2.6253 

2.6263 

2.6274 

2.6284 

2.6294 

2.6304 

S.6314 

2.6325 

7 

10 

2.6335     2.6345 

2.6355 

2.6365 

2.6375 

2.6385 

2.6395 

2.6405 

2.6415 

2.6425 

7 

20 

2.6435     2.6444 

2.6454 

2.6464 

2.6474 

2.6484 

2.6493 

2.6503 

2.6513 

2.6522   ; 

7 

30 

2.6532     2.6542 

2.6551 

2.6561 

2.6571 

2.6580 

2.6590 

2.6599 

2.6609 

2.6618    1 

7 

40 

2.6628,    2.6637 

2.6646 

2.6656 

2.6665 

2.6675 

2.6684 

2.6693 

2.6702 

2.6712 

7 

50 

2.67211   2.6730 

2.6739 

2.6749 

2.6758 

2.6767 

2.6776 

2.6785 

2.6794 

2.6803 

0     8 

0 

2.6812    2.6821 

2.6830 

2.6839 

2.6848 

2.6857 

2.6866 

2.6875 

2.6884 

2.6893    1 

8 

10 

2.6902     2.6911 

2.6920 

2.6928 

2.6937 

2.6946 

2.6955 

2.6964 

2.6972 

2.6981    1 

8 

20 

2.6990    2.6998 

2.7007 

2.7016 

2.7024 

2.7033 

2.7042 

2.7050 

2.7059 

2.7061 

8 

30 

2.7076'   2.7084 

2.7093 

2.7101 

2.7110 

2.7118 

2.7126 

2.7135 

2.7143 

2.7152 

8 

40 

2.7160    2.7168 

2.7177 

2.7185 

2.7193 

2.7202 

2.7210 

2.7218 

2.7226 

2.7235    1 

8 

50 

2.7243     2.7251 

2.7259 

2.7267 

2.7275 

2.7284 

2.7292 

2.7300 

2.7308 

2.7316    ' 

0     9 

0 

2.7324    2.7332 

2.7340 

2.7348 

2.7356 

2.7364 

2.7372 

2.7380 

2.7388 

2.7396 

9 

10 

2.7404     2.7412 

2.7419 

2.7427 

2.7435 

2.7443 

2.7451 

2.7459 

2.7466 

2.7474    ' 

9 

20 

2.7482    2.7490 

2.7497 

2.7505 

2.7513 

2.7520 

2.7528 

2.7536 

2.7543 

2.7551 

9 

30 

2.7559     2.7566 

2.7574 

2.7582 

2.7589 

2.7597 

2.7604 

2.7612 

2.7619 

2.7627 

9 

40 

2.7634     2.7642 

2.7649 

2.7657 

2.7664 

2.7672 

2.7679 

2.7686 

2.7694 

2.7701    1 

9 

50 

2.7709     2.7716 

J 

2.7723 



2.7731 

2.7738 

27745 

2.7752 

2.7760 

2.7767 

2.7774    ! 
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TABLE    II. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.       | 

Arc 

0 

i 

5 

3 

4 

6 

^ 

7 

8 

9 

2.7782 

2.7789 

2.7796 

2.7803 

2.7810 

2.7818 

2.7825 

2.7832 

2.7839 

2.7846 

10 

10 

2.7853 

2.7860 

2.7868 

2.7875 

2.7882 

2.7889 

^7896 

2.7903 

2.7910 

2.7917 

10 

20 

2.7924 

2.7931 

2.7938 

2.7945 

2.7952 

2.7959 

2.7966 

2.7973 

2.7980 

2.7987 

10 

30 

2.7993 

2.8000 

2.8007 

2.8014 

2.8021 

2.8028 

2.8035 

2.8041 

2.8048 

2.8055 

10 

40 

2.8062 

2.8069 

2.8075 

2.8082 

2.8089 

2.8096 

2.8102 

2.8109 

2.8116 

2.8122 

10 

50 

2.8129 

2.8136 

2.8142 

2.8149 

2.8156 

2.8162 

2.8169 

2.8176 

2.8182 

2.8189 

0  11 

0 

2.8195 

2.8202 

2.8209 

2.8215 

2.8222 

2.8228 

2.8235 

2.8241 

2.8248 

2.8254 

11 

10 

2.8261 

2.8267 

2.8274 

2.8280 

2.8287 

2.8293 

2.8299 

2.8306 

2.8312 

2.8319 

11 

20 

2.8325 

2.8331 

2.8338 

2.8344 

2.8351 

2.8357 

2.8363 

2.8370 

2.8376 

2.8382 

11 

30 

2.8388 

2.8395 

2.8401 

2.8407 

2.8414 

2.8420 

2.8426 

2.8432 

2.8439 

2.8445 

11 

40 

2.8451 

2.8457 

2.8463 

2.8470 

2.8476 

2.8482 

2.8488 

2.8494 

2.8500 

2.8506 

11 

50 

2.8513 

2.8519 

2.8525 

2.8531 

2.8537 

2.8543 

2.8649 

2.8555 

2.8561 

2.8567 

0  12 

0 

2.8573 

2.8579 

2.8585 

2.8591 

2.8597 

2.8603 

2.8609 

2.8615 

2.8621 

2.8627 

12 

10 

2.8633 

2.8639 

2.8645 

2.8651 

2.8657 

2.8663 

2.8669 

2.8675 

2.8681 

2.8686 

12 

20 

2.8692 

2.8698 

2.8704 

2.8710 

2.8716 

2.8722 

2.8727 

2.8733 

2.8739 

2.8745 

12 

30 

2.8751 

2.8756 

2.8762 

2.8768 

2.8774 

2.8779 

2.8785 

2.8791 

2.8797 

2.8802 

12 

40 

2.8808 

2.8814 

2.8820 

2.8825 

2.8831 

2.8837 

2.8842 

2.8848 

2.8854 

2.8859 

12 

50 

2.8865 

2.8871 

2.8876 

2.8882 

2.8887 

2.8893 

2.8899 

2.8904 

2.8910 

2.8915 

0  13 

0 

2.8921 

2.8927 

2.8932 

2.8938 

•2.8943 

2.8949 

2.8954 

2.8960 

2.8965 

2.8971 

13 

10 

2.8976 

2.8982 

2.8987 

2.8993 

2.8998 

2.9004 

2.9009 

2.9015 

2.9020 

2.9025 

13 

20 

2.9031 

2.9036 

2.9042 

2.9047 

2.9053 

2.9058 

2.9063 

2.9069 

2.9074 

2.9079 

13 

30 

2.9085 

2.9090 

2.9096 

2.9101 

2.9106 

2.9112 

2.9117 

2.9122 

2.9128 

2.9133 

13 

40 

2.9138 

2.9143 

2.9149 

2.9154 

2.9159 

2.9165 

2.9170 

2.9175 

2.9180 

2.9186 

13 

50 

2.9191 

2.9196 

2.9201 

2.9206 

2.9212 

2.9217 

2.9222 

2.9227 

2.9232 

2.9238 

0  U 

0 

2.9243 

2.9248 

2.9253 

2.9258 

2.9263 

2.9269 

2.9274 

2.9279 

2.9284 

2.9289 

14 

10 

2.9294 

2.9299 

2.9304 

2.9309 

2.9315 

2.9320 

2.9325 

2.9330 

2.9335 

2.9340 

14 

20 

2.9345 

2.9350 

2.9355 

2.9360 

2.9365 

2.9370 

2.9375 

2.9380 

2.9385 

2.9390 

14 

30 

2.9395 

2.9400 

2.9405 

2.9410 

2.9415 

2.9420 

2.9425 

2.9430 

2.9435 

2.9440 

14 

40 

2.9445 

2.9450 

2.9455 

2.9460 

2.9465 

2.9469 

2.9474 

2.9479 

2.9484 

2.9489 

14 

50 

2.9494 

2.9499 

2.9504 

2.9509 

2.9513 

2.9518 

2.9523 

2.9528 

2.9533 

2.9538 

0  15 

0 

2.9542 

2.9547 

2.9552 

2.9557 

2.9562 

2.9566 

2.9571 

2.9576 

2.9581 

2.9586 

15 

10 

2.9590 

2.9595 

2.9600 

2.9605 

2.9609 

2.9614 

2.9619 

2.9624 

2.9628 

2.9633 

15 

20 

2.9638 

2.9643 

2.9647 

2.9652 

2.9657 

2.9661 

2.9666 

2.9671 

2.9675 

2.9680 

15 

30 

2.9685 

2.9689 

2.9694 

2.9699 

2.9703 

2.9708 

2.9713 

2.9717 

2.9722 

2.9727 

15 

40 

2.9731 

2.9736 

2.9741 

2.9745 

2.9750 

2.9754 

2.9759 

2.9763 

2.9768 

2.9773 

15 

50 

2.9777 

2.9782 

2.9786 

2.9791 

2.9795 

2.9800 

2.9805 

2.9809 

2.9814 

2.9818 

0  16 

0 

2.9823 

2.9827 

2.9832 

2.9836 

2.9841 

2.9845 

2.9850 

2.9854 

2.9859 

2.9863 

16 

10 

2.9868 

2.9872 

29877 

2.9881 

2.9886 

2.9890 

2.9894 

2.9899 

2.9903 

2.9908 

16 

20 

2.9912 

2.9917 

2.9921 

2.9926 

2.9930 

2.9934 

2.9939 

2.9943 

2.9948 

2.9952 

16 

30 

2.9956 

2.9961 

2.9965 

2.9969 

2.9974 

2.9978 

2.9983 

2.9987 

2.9991 

2.9996 

16 

40 

3.0000 

3.0004 

3.0009 

3.0013 

3.0017 

3.0022 

3.0026 

3.0030 

3.0035 

3.0039 

16 

50 

3.0043 

3.0048 

3.0052 

3.0056 

3.0060 

3.0065 

3.0069 

3.0073 

3.0077 

3.0082 

0  17 

0 

3.0086 

3.0090 

3.0095 

3.0099 

3.0103 

3.0107 

3.0111 

3.0116 

3.0120 

3.0124 

17 

10 

3.0128 

3.0133 

3.0137 

3.0141 

3.0145 

3.0149 

3.0154 

3.0158 

3.0162 

3.0166 

17 

20 

3.0170 

3.0175 

3.0179 

3.0183 

3.0187 

3.0191 

8.0195 

3.0199 

3.0204 

2.0208 

17 

30 

3.0212 

3.0216 

3.0220 

3.0224 

3.0228 

3.Q233 

3.0237 

3.0241 

3.0245 

3.0249 

17 

40 

3.0253 

3.0257 

3.0261 

3.0265 

3.0269 

3.0273 

3.0278 

3.0282 

3.0286 

3.0290 

17 

50 

3.0294 

3.0298 

3.0302 

3.0306 

3.0310 

3.0314 

3.0318 

3.0322 

3.0326 

3.0330 

0  18 

0 

3.0334 

3.0338 

3.0342 

3.0346 

3.0350 

3.0354 

3.0358 

3.0362 

3.0366 

3.0370 

18 

10 

3.0374 

3.0378 

3.0382 

3.0386 

3.0390 

3X)394 

30398 

3.0402 

3.0406 

3.0410 

18 

20 

3.0414 

3.0418 

3/)422 

3.0426 

3.0430 

3X)434 

3.0438 

3.0441 

3.0445 

3.0449 

18 

30 

3.0453 

3.0457 

3.0461 

3.0465 

3.0469 

8.0473 

3.0477 

3.0481 

3.0484 

3.0488 

18 

40 

3.0492 

3.0496 

3.0500 

3.0504 

3.0508 

3.0512 

3.0515 

3.0519 

3.0523 

3.0527 

18 

50 

3.0531 

3.0535 

3.0538 

3.0542 

3.0546 

3.0550 

3.0554 

30558 

3.0561 

3.0565 

0  19 

0 

3.0569 

3.0573 

3.0577 

3.0580 

3.0584 

3.0588 

3.0592 

3.0596 

3.0599 

3.0603 

19 

10 

3.0607 

3.0611 

3.0615 

3.0618 

3.0622 

3.0626 

3.0630 

3.0633 

3.0637 

3.0641 

19 

20 

3.0645 

3.0648 

3.0652 

3.0656 

3.0660 

3.0663 

3.0667 

3.0671 

3.0674 

3.0678 

19 

30 

3.0682 

3.0686 

3.0689 

3.0693 

3.0697 

3.0700 

3.0704 

8.0708 

3.0711 

3.0715 

19 

40 

3.0719 

3.0722 

3.0726 

3.0730 

3.0734 

3.0737 

3.0741 

3.0745 

3.0748 

3.0752 

.   19 

50 

3X)755 

3.0759 

3.0763 

3.0766 

3.0770 

3.0774 

3.0777 

3.0781 

3.0785 

3.0788 

65 
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TABLE    II. 


LOGARITHMS  OF  SMALL  AKCS  IN  SPACE  OR  TIME. 

Are. 

II 

0 

H 
1 

2 

N 

3 

i 

5 

6 

N 

7 

8 

i 

O.         1         II 

3.0792 

3.0795 

3.0799 

3.0803 

3.0806 

3.0810 

3.0813 

30817 

3.0821 

3i)824 

20 

10 

3.0828 

3.0831 

3.0835 

3.0839 

3.0842 

3.0846 

3.0849 

3.0853 

3.0856!  3j0860  || 

20 

20 

3.0864 

3.0867 

3.0871 

3.0874 

3.0878 

3.0881 

3.0885 

3.0888 

3.0892 

3.0896 

20 

30 

3.0899 

3.0903 

3/)906 

3.0910 

3.0913 

3.0917 

3.0920 

3.0924 

3.0927 

34)931 

20 

40 

3i)934 

3/)938 

3.0941 

3/)945 

3.0948 

3.0952 

3.0955 

3.0959 

3J0962 

3.0966 

20 

50 

3.0969 

3.0973 

3.0976 

3.0980 

3.0983 

3.0986 

3.099t) 

3.0993 

3.0997 

3.1000 

0  21 

0 

3.1004 

3.1007 

3.1011 

3.1014 

3.1017 

3.1021 

3.1024 

3.1028 

8.1031 

3.1035 

21 

10 

3.1038 

3.1041 

3.1045 

3.1048 

3.1052 

3.1055 

3.1059 

3.1062 

3.1065 

3.1069 

21 

20 

3.1072 

3.1075 

3.1079 

3.1082 

3.1086 

3.1089 

3.1092 

3.1096 

3.1099 

3.1103 

21 

30 

3.1106 

3.1109 

3.1113 

3.1116 

3.1119 

3.1123 

3.1126 

3.1129 

3.1133 

3.1136 

21 

40 

3.1139 

3.1143 

3.1146 

3.1149 

3.1153 

3.1156 

3.1159 

3.1163 

3.1166 

3.1169 

21 

50 

3.1173 

3.1176 

3.1179 

31183 

3.1186 

3.1189 

3.1193 

3.1196 

3.1199 

3.1202 

0  22 

0 

3.1206 

3.1209 

3.1212 

3.1216 

3.1219 

3.1222 

3.1225 

3.1229 

3.1232 

3.1235 

22 

10 

3.1239 

3.1242 

3.1245 

3.1248 

3.1252 

3.1255 

3.1258 

3.1261 

3.1265 

3.1268 

22 

20 

3.1271 

3.1274 

3.1278 

3.1281 

3.1284 

3.1287 

3.1290 

3.1294 

3.1297 

3.1300 

22 

30 

3.1303 

3.1307 

3.1310 

3.1313 

3.1316 

3.1319 

3.1323 

3.1326 

3.1329 

3.1332 

22 

40 

3.1335 

3.1339 

3.1342 

3.1345 

3.1348 

3.1351 

3.1355 

3.1358 

3.1361 

3.1364 

22 

50 

3.1367 

3.1370 

3.1374 

3.1377 

3.1380 

3.1383 

3.1386 

8.1389 

3.1392 

3.1396 

0  23 

0 

3.1399 

3.1402 

3.1405 

3.1408 

3.lfll 

3.1414 

3.1418 

31421 

3.1424 

3.1427 

23 

10 

3.1430 

3.1433 

3.1436 

3.1440 

3.1443 

3.1446 

3.1449 

3.1452 

3.1455 

3.1458 

23 

20 

3.1461 

3.1464 

3.1467 

3.1471 

3.1474 

3.1477 

3.1480 

3.1483 

3.1486 

3.1489 

23 

30 

3.1492 

3.1495 

3.1498 

3.1501 

3.1504 

3.1508 

3.1511 

3.1514 

3.1517 

3.1520 

23 

40 

3.1523 

3.1526 

3.1529 

3.1532 

ai535 

3.1538 

3.1541 

3.1544 

3.1547 

3.1550 

23 

50 

3.1553 

3.1556 

3.1559 

3.1562 

3.1565 

3.1569 

3.1572 

3.1575 

3.1578 

3.1581 

0  24 

0 

3.1584 

3.1587 

3.1690 

3.1593 

3.1596 

3.1599 

3.1602 

3.1605 

3.1608 

3.1611 

24 

10 

3.1614 

3.1617 

3.1620 

3.1623 

3.1626 

3.1629 

3.1632 

3.1635 

8.1638 

3.164: 

24 

20 

3.1644 

3.1647 

3.1649 

3,1652 

3.1655 

3.1658 

3.1661 

8.1664 

3.1667 

3.1670 

24 

30 

3.1673 

3.1676 

3.1679 

3.1682 

3.1685 

3.1688 

3.1691 

3.1694 

3.1697 

3.1700 

24 

40 

3.1703 

3.1706 

3.1708 

3.1711 

3.1714 

31717 

3.1720 

3.1723 

8.1726 

3.1729 

84 

50 

3.1732 

3.1735 

3.1738 

3.1741 

3.1744 

3.1746 

3.1749 

3.1752 

3.1755 

8.1758 

0  95 

0 

3.1761 

3.1764 

3.1767 

3.1770 

3.1772 

3.1775 

3.1778 

3.1781 

3.1784 

3.1787 

25 

10 

3.1790 

3.1793 

3.1796 

3.1798 

3.1801 

3.1804 

3.1807 

3.1810 

3.1813 

3.1816 

25 

20 

3.1818 

3.1821 

3.1824 

3.1827 

3.1830 

3.1833 

3.1836 

3.1838 

3.1841 

3.1844 

25 

30 

3.1847 

3.1850 

3.1853 

3.1855 

3.1858 

3.1861 

3.1864 

3.1867 

3.1870 

3.1872 

25 

40 

3.1875 

3.1878 

3.1881 

3.1884 

3.1886 

3.1889 

3.1892 

3.1895 

3.1898 

3.1901 

95 

50 

3.1903 

3.1906 

3.1909 

3.1912 

3.1915 

3.1917 

3.1920 

3.1923 

8.1926 

3.1928 

0  26 

0 

3.1931 

3.1934 

8.1937 

3.1940 

3.1942 

3.1945 

3.1948 

3.1951 

3.1953 

3.1956 

26 

10 

3.1959 

3.1962 

3.1965 

3.1967 

3.1970 

3.1973 

3.1976 

3.1978 

3.1981 

3.1984 

26 

20 

3.1987 

3.1989 

3.1992 

3.1995 

3.1998 

3.2000 

3.2003 

3.2006 

3.2009 

3.2011 

26 

30 

3.2014 

3.2017 

3.2019 

3.2022 

3.2025 

3.2028 

3.2030 

3.2033 

3.2036 

3.2038 

26 

40 

3.2041 

3.2044 

3.2047 

3.2049 

3.2052 

3.2055 

3.2057 

3.2060 

3.2063 

3.2066 

26 

50 

3.2068 

3.2071 

3.2074 

3.2076 

3.2079 

3.2082 

3.2084 

3.2087 

3.2090 

3.2092 

0  27 

0 

3.2095 

3.2098 

3.2101 

3.2103 

3.2106 

3.2109 

3.2111 

3.2114 

3.2117 

3.2119 

27 

10 

3.2122 

3.2125 

3.2127 

3.2130 

3.2133 

3.2135 

3.2138 

3.2140 

3.2143 

3.2146 

27 

20 

3.2148 

3.2151 

3.2154 

3.2156 

3.2159 

3.2162 

3.2164 

3.2167 

3.2170 

3.2172 

27 

30 

3.2175 

3.2177 

3^180 

3.2183 

3.2185 

33188 

3.2191 

3.2193 

3.2196 

3J198 

27 

40 

3.2201 

3.2204 

3.2206 

3.2209 

3.2212 

3.2214 

3.2217 

3.2219 

3.2222 

3.2225 

27 

50 

3.2227 

3.2230 

3.2232 

3.2235 

3.2238 

3.2240 

3.2243 

3.2245 

3.2248 

3.2250 

0  28 

0 

3.2253 

3.2256 

3.2258 

3.2261 

3.2263 

3.2266 

3.2269 

3.2271 

3.2274 

3.2276 

28 

10 

3.2279 

3.2281 

3.2284 

3.2287 

3.2289 

3.2292 

3.2294 

3.2297 

3.2299 

3.2302 

28 

20 

3.2304 

3.2307 

3.2310 

3.2312 

3.2315 

3.2317 

3.2320 

3.2322 

3.2325 

3.2327 

28 

30 

3.2330 

3.2333 

3.2335 

3.2338 

3.2340 

3.2343 

3.2^5 
3.2370 

3.2348 

3.2350 

3.2353 

28 

40 

3.2355 

3.2358 

3.2360 

3.2363 

3.2365 

3.2368 

3.2373 

3.2375 

3.2378 

28 

50 

3.2380 

3.2383 

3.2385 

3.2388 

3.2390 

3.2393 

3.2395 

3.2398 

3.2400 

3.24M 

0  29 

0 

3.2405 

3.2408 

3.2410 

3.2413 

3.2415 

3.2418 

3.2420 

3.2423 

3.2425 

3.S428 

29 

10 

3.2430 

3.2433 

3.2435 

3.2438 

3.2440 

3.2443 

3.2445 

3.2448 

3.2450 

3.2453 

29 

20 

3.2455 

3.2458 

3.2460 

3.2463 

3.2465 

3.2467 

3.2470 

3.2472 

3.2475 

3.2477 

29 

30 

3.2480 

3.2482 

8.2485 

3.2487 

3.2490 

3.2492 

3J494 

3J497 

3.2499 

^.2502 

29 

40 

3.2504 

3.2507 

3.2509 

3.2512 

3.2514 

3.2516 

3.2519 

3.2521 

3.2524 

3.2526 

29 

50 

3.2529 

3.2531 

3.2533 

3.2536 

3.2538 

3.2541 

3.2543 

3.2.^45 

3.2548 

3.2550  , 
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TABLE    II. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.               | 

Arc. 

0 

N 
1 

5 

3 

0 

4 

5 

H 

6 

7 

^ 

9 

O.        1         II 

0»»-30«-  0^ 

8.2553 

3.2555 

3.2558 

3.2560 

3.2562 

3.2565 

3.2567 

SJ2570 

3.2572 

3.2574 

30 

10 

8.2577 

3.2579 

8.2582 

3.2584 

3.2586 

3.2589 

3.2591 

3.2594 

3.2596 

3.2598 

30 

20 

3.2601 

3.2603 

3.2605 

3.2608 

3.2610 

3.2613 

3.2615 

3  2617 

3.2620 

3.2622 

30 

30 

3.2625 

3.2627 

3.2629 

3.2632 

3.2634 

3.2636 

a2639 

3.2641 

3.2643 

3.2646 

30 

40 

8.2648 

3.2651 

3.2653 

3.2655 

3.2658 

3.2660 

3.2662 

3.2665 

3.2667 

3.2669 

30 

50 

3.2672 

3.2674 

3.2676 

3.2679 

3.2681 

3.2683 

3.2686 

3.2688 

3.2690 

3.2693 

0  31 

0 

3.2695 

3.2697 

32700 

3.2702 

3.2704 

32707 

3.2709 

3.2711 

3.2714 

3.2716 

31 

10 

8.2718 

8.2721 

3.2723 

3.2725 

3.2728 

3.2730 

3.2732 

3.2735 

3.2737 

3.2739 

31 

20 

3.2742 

3.2744 

3.2746 

3.2749 

3.2751 

3.2753 

3.9755 

3.2758 

3.2760 

3.2762 

31 

30 

3.2765 

3.2767 

3.2769 

3.2772 

3.2774 

3.2776 

3.2778 

3.2781 

3.2783 

3.2785 

31 

40 

8.2788 

3.2790 

3.2792 

3.2794 

3.2797 

3.2799 

3.2801 

3.2804 

3.2806 

3.2808 

31 

60 

8.2810 

3.2813 

3.2815 

3.2817 

3.2819 

3.2822 

3.2824 

3.2826 

3.2828 

3.2831 

0  32 

0 

3.2833 

3.2835 

3.2838 

*  3.2840 

3.2842 

3.2844 

3.2847 

3.2849 

3.2851 

3.2853 

82 

10 

3.2856 

3.2858 

3.2860 

3.2862 

3.2865 

3.2867 

3.2869 

3.2871 

3.2874 

3.2876 

32 

20 

3J878 

3.2880 

3.2882 

3.2885 

3.2887 

3.2889 

3.2891 

3.2894 

3.2896 

3.2898 

32 

30 

3.2900 

3.2903 

3.2905 

3.2907 

3.2909 

3.2911 

3.2914 

3.2916 

3.2918 

3.2920 

32 

40 

3.2923 

3.2925 

3.2927 

3.2929 

3.2931 

3.2934 

32936 

3.2938 

3.2940 

3.2942 

32 

50 

8.2945 

3.2947 

3.2949 

3.2951 

3.2953 

8.2956 

3.2958 

3iJ960 

3.2962 

3.2964 

0  33 

0 

3.2967 

3.2969 

3.2971 

3.2973 

3.2975 

3.2978 

3.2980 

3.2982 

3.2984 

3.2986 

33 

10 

3.2989 

8.2991 

3.2993 

3.2995 

3.2997 

3.2999 

3.3002 

3.3004 

3.3006 

3.3008 

33 

20 

3.3010 

3.3012 

3.3015 

3.3017 

3.3019 

3.3021 

3.3023 

3.3025 

3.3028 

3.3030 

33 

30 

8.3032 

3.3034 

3.3036 

3.3038 

3.3041 

3.3043 

3.3045 

3.3047 

3.3049 

3.3051 

3? 

40' 

3.3054 

3.3056 

3.3058 

3.3060 

3^062 

3.3064 

3.3066 

3.3069 

3.3071 

3.3073 

33 

50 

3.3075 

3  3077 

3.3079 

3.3031 

3.3084 

3.3086 

3.3088 

3.3090 

3.3092 

3.3094 

0  34 

0 

3.3096 

3.3098 

3.3101 

3.3103 

3.3105 

3.3107 

3.3109 

3.3111 

3.3113 

3.3115 

34 

10 

3^118 

3.3120 

3.3122 

3.3124 

3.3126 

3.3128 

3.3130 

3.3132 

3.3134 

3.3137 

34 

20 

3.3139 

3-3U1 

3.3143 

3.3145 

3.3147 

3.3149 

3.3151 

3.3153 

3.3156 

33158 

34 

30 

3.3160 

3.3162 

3.3164 

3.3166 

3.3168 

3.3170 

3.3172 

3.3174 

3.3176 

3.3179 

34 

40 

3.3181 

3.3183 

3.3185 

3.3187 

3.3189 

3.3191 

3.3193 

3.3195 

3.3197 

3.3199 

34 

50 

3.3201 

3.3204 

3.3206 

3.3208 

3.3210 

3.3212 

3.3214 

3.3216 

3.3218 

3.8220 

0  35 

0 

3.3222 

3.3224 

3.3226 

3.3228 

3.3230 

3.3233 

3.3235 

3.3237 

3.3239 

3.3241 

35 

10 

3.3243 

3.3245 

3.3247 

3.3249 

3.3251 

3.3253 

3.3255 

3.3257 

3.8259 

3.3261 

35 

20 

3.3263 

3.3265 

3.3267 

3.3269 

3.3272 

3.3274 

3.3276 

3.3278 

3.3280 

3.3282 

35 

30 

3.3284 

3.3286 

3.3288 

3.3290 

3.3292 

3.3294 

3.3296 

3.3298 

3.3300 

3.3302 

35 

40 

3.3304 

9.3306 

3.3308 

3.3310 

3.3312 

3.3314 

3.3316 

3.3318 

3.3320 

3.3322 

35 

50 

3.3324 

3.3326 

3.3328 

3.3330 

3.3332 

3.3334 

3.3336 

3.3339 

33341 

33843 

0  86 

0 

3.3345 

3.3347 

3.3349 

3.3351 

3.3353 

3.3355 

3.3357 

3.3359 

3.*5361 

3.3363 

3« 

10 

3.3365 

3.3367 

3.3369 

3.3371 

3.3373 

3.3375 

3.3377 

3.3379 

3.3381 

3.3383 

36 

20 

3.3385 

3.3387 

3.3389 

3.3391 

3.3393 

3.3395 

3.3397 

3.3398 

3.3400 

33402' 

36 

30 

3.3404 

3.3406 

3.3408 

3.3410 

3.3412 

3.3414 

3.3416 

3.3418 

3.3420 

33422 

36 

40 

3.3424 

3.3426 

3.3428 

3.3430 

3.3432 

3.3434 

3.3436 

3.3438 

3.3440 

33442 

36 

50 

3.3444 

3.3446 

3.3448 

3.3450 

3.3452 

3.3454 

3.3456 

3.3458 

3.3460 

33462 

0  37 

0 

3.3464 

3i>465 

3.3467 

3.3469 

3.3471 

3.3473 

3.3475 

3.3477 

3.3479 

3.3481 

37 

10 

3.3483 

3.3485 

3.3487 

3.3489 

3.3491 

3.3493 

3.3495 

3.3497 

3.3499 

33501 

37 

20 

3.3502 

3.3504 

3.3506 

3.3508 

3.3510 

3.3512 

3.3514 

3.3516 

3.3518 

33520 

37 

30 

3.3522 

3.3524 

3.3526 

3.3528 

3.3530 

33531 

3.3533 

3.3535 

3.3537 

33539 

37 

40 

3.3541 

3.3543 

3.3545 

3.3547 

3.3549 

3.3551 

3.3553 

3.3555 

3.3556 

33558 

37 

50 

3.3560 

3  3562 

3.3564 

3.3566 

3.3568 

3.3570 

3.3572 

3.3574 

3.3576 

33577 

0  38 

0 

3.3579 

3.3581 

3.3583 

3.3585 

3.3587 

3.3589 

3.3591 

3.3593 

3.3595 

33596 

38 

10 

3.3598 

3.3600 

3.3602 

3.3604 

3.3606 

3.3608 

3U)610 

3.3612 

3.3614 

33615 

38 

20 

8.3617 

3.3619 

3.3621 

3.3623 

3.3625 

3.3627 

3.3629 

3.3630 

3.3632 

33634 

38 

30 

3.3636 

3.3638 

3.3640 

3.3642 

3.3644 

3.3646 

3.3647 

3.3649 

3.3651 

33653 

38 

40 

3.3655 

3.3657 

>  3.3659 

3.3660 

3.3662 

3.3664 

3.3666 

3.3668 

3.3670 

33672 

38 

50 

3.3674 

3.3675 

33677 

3.3679 

3.3681 

3.3683 

3U)685 

3.3687 

3.3688 

33690 

0  39 

0 

3.3692 

3.3694 

3.3696 

3.3698 

3.3700 

3.3701 

3.3703 

3.3705 

3.3707 

33709 

39 

10 

3.3711 

3.3713 

3.3714 

3.3716 

3.3718 

3.3720 

3J)722 

3.3724 

3.3725 

33727 

39 

20 

3.3729 

3.3731 

3.3783 

3.3735 

3.3736 

3J5738 

3.3740 

3.3742 

3.3744 

33746 

39 

30 

33747 

8.3749 

3.3751 

3.3753 

3.3755 

3.3757 

3.3758 

3.3760 

3.3762 

33764 

39 

40 

3.3766 

3.3768 

3.3769 

3.3771 

3.3773 

3.3775 

3.3777 

3.3779 

3.3780 

33782 

89 

50 

3.3784 

3.3786 

3.3788 

3.3789 

3.3791 

3.3793 

3.3795 

3.3797 

3.3798 

33800 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

0 

i 

2 

3 

If 

4 

5 

n 

6 

N 

7 

^ 

• 

9 

'•  0  • 

3^802 

3.3804 

3.3806 

3.3808 

3.3809 

3.3811 

3.3813 

33815 

3.3817 

3J}818 

40 

10 

3^820 

3^822 

3.3824 

3J3826 

3.3827 

3.3829 

3.3831 

3.3833 

3.3835 

3.3836    1 

40 

20 

3^838 

3.3840 

3.3842 

3JI844 

3.3845 

3.3847 

3.3849 

3.3851 

3.3852 

3.3854    '< 

40 

30 

3^856 

3.3858 

3.3860 

3.3861 

3.3863 

3J3865 

3.3867 

3.3869 

3.3870 

3^72     t 

40 

40 

3^874 

3.3876 

3.3877 

3.3879 

3.3881 

3.3883 

3.3885 

3.3886 

3.3888 

3.3890 

40 

50 

3^892 

3.3893 

3.3895 

3.3897 

3;3899 

3.3901 

3.3902 

3U3904 

3.3906 

3.3908    ; 

0  41 

0 

3.3909 

3.3911 

3.3913 

3.3915 

3.3916 

3.3918 

3.3920 

3.3922 

3.3923 

3.3925 

41 

10 

3^927 

3.3929 

3.3930 

3.3932 

3.3934 

3.3936 

3.3938 

3.3939 

3.3941 

3.3943 

41 

20 

3.3945 

3.3946 

3.3948 

3.39.50 

33952 

3.3953 

3.3955 

3.3957 

3.3959 

3.3960 

41 

30 

3.3962 

3.3964 

3.3965 

3.3967 

3.3969 

3.3971 

3.3972 

3.3974 

3.3976 

3.3978 

41 

40 

33979 

3.3981 

3.3983 

3.3985 

3.3986 

3.3988 

3.3990 

3.3992 

3.3993 

3.3995 

41 

50 

3^997 

3.3998 

34000 

34002 

3.4004 

34005 

3.4007 

a4009 

3.4011 

34012 

0  42 

0 

3.4014 

3.4016 

3.4017 

34019 

34021 

34023 

34024 

3.4026 

34028 

3.4029 

42 

10 

8.4031 

3.4033 

34035 

3.4036 

3.4038 

34040 

3.4041 

3.4043 

34045 

3.4047 

42 

20 

3.4048 

3.4050 

3.4052 

34053 

34055 

3.4057 

3.4059 

3.4060 

3.4062 

34064 

42 

30 

3.4065 

3.4067 

34069 

3.4071 

3.4072 

3.4074 

3.4076 

34077 

3.4079 

3.4081 

42 

40 

3.4082 

3.4084 

34086 

3.4087 

34089 

3.4091 

34093 

3.4094 

34096 

34098 

42 

50 

3.4099 

34101 

34103 

34104 

34106 

34108 

34109 

34111 

34113 

34115 

0  43 

0 

3.4116 

34118 

34120 

34121 

34123 

34125 

34126 

34128 

34130 

34191 

43 

10 

3.4133 

34135 

34136 

34138 

34140 

34141 

34143 

34145 

34146 

34148 

43 

20 

3.4150 

34151 

341.53 

34155 

34156 

34158 

34160 

34161 

34163 

94165 

43 

30 

3.4166 

34168 

34170 

34171 

34173 

34175 

34176 

34178 

34180 

34181 

43 

40 

34183 

34185 

34186 

34188 

34190 

34191 

34193 

34195 

34196 

34198 

43 

50 

3.4200 

34201 

34203 

34205 

34206 

34208 

3.4209 

34211 

34213 

34214 

0  44 

0 

3.4216 

3.4218 

34219 

34221 

34223 

34224 

34226 

34228 

34229 

34231 

44 

10 

3.4232 

34234 

34236 

34237 

3.4239 

34241 

34242 

34244 

34246 

34247 

44 

20 

3.4249 

34250 

34252 

34254 

3.4255 

34257 

34259 

34260 

34262 

34263 

44 

30 

3.4265 

34267 

34268 

34270 

34272 

34273 

34275 

34276 

34278 

34280 

44 

40 

3.4281 

34283 

34285 

34286 

34288 

34289 

34291 

34293 

34294 

94296 

44 

50 

3.4298 

34299 

3.4301 

3.4302 

3.4304 

3.4306 

3.4307 

3.4309 

34310 

34312 

0  45 

0 

3.4314 

3.4315 

3.4317 

3.4318 

34320 

34322 

34323 

3.4325 

3.4326 

34128 

45 

10 

3.4330 

3.4331 

34333 

34334 

3.4336 

34338 

3.4339 

3.4341 

34342 

34144 

45 

20 

3.4346 

3.4347 

3.4349 

34350 

3.4352 

34354 

3.4355 

3.4357 

34358 

9.4360 

45 

30 

3.4362 

3.4363 

34365 

3.4366 

34368 

3.4370 

3.4371 

34373 

34374 

3.4376 

45 

40 

3.4378 

34379 

3.4381 

8.4382 

34384 

3.4385 

3.4387 

34389 

3.4390 

34392 

45 

50 

3.4393 

3.4395 

3.4396 

34398 

3.4400 

3.4401 

34403 

34404 

3.4406 

34408 

0  46 

0 

3.4409 

34411 

3.4412 

3.4414 

3.4415 

3.4417 

34419 

3.4420 

34422 

34423 

46 

10 

3.4425 

3.4426 

34428 

34429 

3.4431 

34433 

34434 

3.4436 

34437 

3.4439 

46 

20 

3.4440 

3.4442 

34444 

34445 

34447 

3.4448 

3.4450 

34451 

3.4453 

34454 

46 

30 

3.4456 

34458 

34459 

34461 

3.4462 

3.4464 

3.4465 

3.4467 

3.4468 

34470 

46 

40 

3.4472 

3.4473 

3.4475 

34476 

34478 

3.4479 

34481 

34482 

34484 

3.4486 

46 

50 

3.4487 

34489 

3.4490 

34492 

3.4493 

3.4495 

34496 

3.4498 

34499 

94501 

0  47 

0 

34502 

3.4504 

34506 

34507 

34509 

3.4510 

3.4512 

84513 

34515 

34516 

47 

10 

3.4518 

3.4519 

34521 

34522 

34524 

34526 

3.4527 

34529 

34530 

3.4592 

47 

20 

34533 

34535 

3.4536 

34538 

34539 

34541 

34542 

3.4544 

34545 

34547 

47 

30 

34548 

34550 

34551 

34553 

34555 

34556 

3.4558 

34559 

3.4561 

94562 

47 

40 

3.4564 

34565 

34567 

3.4568 

3.4570 

34571 

34573 

34574 

3.4576 

34577 

47 

50 

3.4579 

34580 

34582 

34583 

34585 

34586 

3.4588 

34589 

3.4591 

34592 

0  48 

0 

3.4594 

34595 

34597 

34598 

34600 

34601 

34603 

34604 

34606 

3.4607 

48 

10 

34609 

34610 

3.4612 

34613 

34615 

34616 

3.4618 

3.4619 

34621 

3.4622 

48 

20 

34624 

34625 

34627 

34628 

34630 

34631 

34633 

34634 

34636 

34697 

48 

30 

34639 

34640 

34642 

34643 

34645 

34646 

3.4648 

34649 

3.4651 

3.4652    ' 

48 

40 

34654 

34655 

34657 

a4658 

34660 

34661 

3.4«63 

34664 

34666 

3  4667 

48 

50 

34669 

34670 

34672 

34673 

34675 

34676 

34678 

34679 

34681 

3.4682 

0  49 

0 

34683 

3.4685 

94686 

34688 

34689 

3.4691 

34692 

34694 

34695 

3.4697 

49 

10 

3.4698 

34700 

34701 

34703 

34704 

34706 

3.4707 

34709 

34610 

9.4711 

49 

20 

3.4713 

34714 

34716 

3.4717 

34719 

3.4720 

34722 

34723 

34725 

94726 

49 

30 

84728 

34729 

34730 

34732 

34733 

34735 

3.4736 

34738 

34739 

94741 

49 

40 

34742 

34744!   34745 

34747 

34748 

34749 

34751 

34752 

34754 

9.4755 

49 

50 

34757 

3.4758    34760 

34761 

34763 

3  4764 

34765 

34767 

34768 

94770   [ 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Are. 

u 

0 

u 
1 

5 

3 

1 

4 

M 

5 

a 

6 

» 

7 

8 

9 

0»»-50«-  O*. 

3.4771 

3.4773 

3.4774 

3.4776 

3.4777 

3.4778 

3.4780 

34781 

3.4783 

34784 

50 

10 

3.4786 

3.4787 

3.4789 

3.4790 

3.4791 

3.4793 

3.4794 

3.4796 

34797 

34799 

50 

20 

3.4800 

3.4802 

3.4803 

3.4804 

3^806 

3.4807 

3.4809 

3.4810 

3.4812 

34813 

50 

30 

3.4814 

3.4816 

3.4817 

3.4819 

3.4820 

3.4822 

3.4823 

3.4824 

34826 

34827 

50 

40 

3.4829 

3.4830 

3.4832 

3.4833 

3.4834 

3.4836 

3.4837 

3.4839 

34840 

34842 

50 

50 

3.4843 

3.4844 

3.4846 

3.4847 

8^849 

3.4850 

3.4852 

3.4863 

34854 

34856 

0  51 

0 

3.4857 

3.4859 

3.4860 

3.4861 

3.4863 

3.4864 

3.4866 

3.4867 

34869 

34870 

51 

10 

3^871 

3.4873 

3.4874 

3.4876 

3.4877 

3.4878 

3.4880 

3.4881 

34883 

34884 

51 

20 

3.4886 

3.4887 

3.4888 

3.4890 

3.4891 

3.4893 

3.4894 

3.4895 

34897 

34898 

51 

30 

3.4900 

3.4901 

3.4902 

3.4904 

3.4905 

3.4907 

3.4908 

3.4909 

3.4911 

3.4912 

51 

40 

3.4914 

3.4915 

3.4916 

3.4918 

3.4919 

3.4921 

3.4922 

3.4923 

34925 

34926 

51 

50 

3.4928 

3.4929 

3.4930 

3.4932 

3.4933 

3.4935 

3.4936 

3.4937 

34939 

34940 

0  52 

0 

3.4942 

3.4943 

3.4944 

3.4946 

3.4947 

3.4949 

3.49.50 

3.4951 

34953 

34954 

52 

10 

3.4955 

3.4957 

3.4968 

3.4960 

3.4961 

3.4962 

3.4964 

3.4965 

34967 

34968 

52 

20 

3.4969 

3.4971 

3.4972 

3.4973 

8.4976 

3.4976 

3.4978 

34979 

34980 

34982 

52 

30 

3.4983 

3.4984 

3.4986 

3.4987 

3.4989 

3.4990 

3.4991 

3.4993 

34994 

34995 

52 

40 

3.4997 

3.4998 

3.6000 

3.6001 

3.5002 

3.5004 

3.5006 

3.5006 

3.6008 

3.5009 

52 

50 

3.5011 

3.5012 

3.5013 

3.5015 

3.5016 

3.6017 

3.6019 

3.5020 

3.5022 

3.6023 

0  53 

0 

3JS024 

3.5026 

3.5027 

3.5028 

8.5030 

3:6031 

3.5032 

3.5034 

3.5035 

3JS037 

53 

10 

3.5038 

3.5039 

3.5041 

3.5042 

3.5043 

3.6045 

3.5046 

3Ji047 

3.6049 

3.5060 

53 

20 

3.5051 

3.5063 

3.5064 

3.6056 

3.5067 

3.5068 

3.5060 

3.6061 

3.5062 

3.5064 

53 

30 

3.5065 

3.5066 

3.5068 

3.6069 

3.6070 

3.5072 

3.5073 

3.6075 

3.5076 

3.5077 

53 

40 

3.5079 

3.5080 

3.5081 

3.6083 

3.6084 

3.6085 

3.6087 

3Ji088 

3.6089 

36091 

53 

50 

3.5092 

3.5093 

3.5095 

3.6096 

3.6097 

3.6099 

3.6100 

3.6101 

3.5103 

3  5104 

0  54 

0 

3.5105 

3.5107 

3.5108 

3.5109 

3.6111 

3.5112 

3.6113 

3.6115 

3.5116 

3.5117 

54 

10 

3.5119 

3.5120 

3.5122 

3.5123 

3.6124 

3.6126 

3.6127 

3.6128 

3J)130 

3.6131 

54 

20 

3.5132 

3.5134 

3.5135 

3.5136 

3.5138 

3.6139 

3Jil40 

3.5141 

3.5143 

3.5144 

54 

30 

3.5145 

3.5147 

3.5148 

3.6149 

3JS161 

3.6152 

3.5153 

3.6156 

3.5156 

3.6167 

54 

40 

3.5159 

3.5160 

3.5161 

3.5163 

3.5164 

3.6165 

3.5167 

3.5168 

3J)169 

3.6171 

54 

50 

3.5172 

3.5173 

3.6176 

3.5176 

3.5177 

3.5179 

3.5180 

3JS181 

3.5183 

3.5184 

0  55 

0 

3.5185 

3.5186 

3.5188 

3.5189 

3.5190 

3.5192 

3.6193 

3.5194 

3.5196 

3.5197 

55 

10 

3.5198 

3.5200 

3.5201 

3.6202 

3.5204 

3.6206 

3.5206 

3.5207 

3.5209 

3.5210 

55 

20 

3.5211 

3.5213 

3.5214 

3.6215 

3.6217 

3.5218 

3.5219 

3.5221 

3.5222 

3.5223 

55 

30 

3.5224 

3.5226 

3.6227 

3.5228 

3.5230 

3.5231 

3.6232 

3.6234 

3.5236 

3.5236 

55 

40 

3.5237 

3.5239 

3.5240 

3.5241 

3.5243 

3  5244 

3Ji245 

3.5247 

3.5248 

3.5249 

55 

50 

3.5250 

3.6252 

3.5253 

3.5264 

3.5256 

3.5267 

3.5258 

3JS260 

3^)261 

3.6262 

0  56 

0 

3.5263 

3.5265 

3.5266 

3.5267 

3.5269 

3.5270 

3.5271 

3.5272 

3.5274 

3.5275 

56 

10 

3.5276 

3.5278 

35279 

3.5280 

3.5281 

3.5283 

3.5284 

3Ji286 

3.5287 

3.6288 

56 

20 

35289 

3.5290 

3.5292 

3.5293 

3.5294 

3.5296 

3.5297 

3.6298 

3.5299 

3.5301 

56 

30 

3.5302 

3.5303 

3.6305 

3.6306 

3.5307 

35308 

3.5310 

3.5311 

3.5312 

3.5314 

56 

40 

3.5315 

3.5316 

3.5317 

3JS319 

3.5320 

3.5321 

3.5322 

3.5324 

3.6326 

3.5326 

66 

50 

3.5328 

3.5329 

3.5330 

3.5331 

3.5333 

8.5334 

3.6335 

3.6336 

3.5338 

3.6339 

0  57 

0 

3.5340 

3.5342 

3.5343 

3.5344 

3.5345 

3.5347 

3.5348 

3.6349 

3.5350 

3.6352 

57 

10 

3.5353 

3.5354 

3.5355 

3.5367 

3.5368 

3.5359 

3.5361 

3.6362 

3.6363 

3.5364 

57 

20 

3.5366 

3.5367 

3.5368 

3.5369 

3.5371 

3.5372 

3  5373 

3.5374 

3.6376 

3.5377 

57 

30 

3.5378 

3.5379 

3.5381 

3.5382 

3.5383 

3.5384 

3.6386 

3.5387 

3.5388 

3.5390 

57 

40 

3.5391 

3.5392 

3.5393 

3.5395 

3.5396 

3.6397 

3.5398 

3.6400 

3.5401 

3.5402 

57 

50 

3.5403 

3.5405 

3.5406 

3.5407 

3.5408 

3.5410 

3.5411 

3.5412 

3.6413 

3.6416 

0  58 

0 

3.5416 

3.5417 

3.5418 

3.6420 

3.5421 

3.5422 

3.6423 

3.6425 

3.6426 

3.6427 

58 

10 

3.5428 

3.5429 

3.5431 

3.6432 

3.5433 

3.5434 

3  6436 

3.5437 

3.6438 

3.6439 

58 

20 

3.5441 

3.6442 

3.5443 

3.5444 

3.5446 

3J5447 

3.5448 

3.5449 

3.5451 

3.6452 

58 

30 

3.5453 

3.5464 

3.5466 

3.5467 

3.5458 

3.6459 

3.5460 

3.5462 

3.5463 

3.5464 

58 

40 

3.5465 

3.5467 

•3.5468 

3.5469 

3.5470 

3.5472 

3.6473 

3.6474 

3.5475 

3.6477 

58 

50 

3.5478 

3.5479 

3.5480 

3.5481 

3.5483 

3.6484 

3.5486 

3  5486 

3.6488 

3.5489 

0  59 

0 

3.5490 

8.5491 

3.5492 

3.5494 

3.5495 

3.5496 

3.5497 

3.6499 

3.5500 

3.5501 

59 

10 

8.5502 

3.5604 

3.5605 

3.5506 

3.5507 

3.5508 

3.5510 

3.5511 

3.5612 

3.6513 

59 

20 

3.5514 

3.5616 

3.6517 

3.5518 

3.6619 

3.5521 

3.5522 

3.5523 

3.5624 

3.5525 

59 

30 

3.5527 

3Ji628 

3.5529 

a55dO 

3.5532 

3.5633 

3.5534 

3.5535 

3.5536 

3.5538 

59 

40 

3.5539 

3.5540 

3.5641 

3.5642 

3.5544 

3.5645 

3.5546 

3.5547 

3.5549 

3.5550 

59 

50 

3.5551 

3.5552 

3.6563 

3^655 

3.5556 

3.5567 

3.5558 

3.5659 

3.5561 

3.5662 
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TABLE    II. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.               || 

Arc. 

d 

i 

2 

i 

4 

5 

d 

i 

8" 

9 

^(i-&J 

3.5563 

3.5564 

3.5565 

3.5567 

3.5568 

3.5569 

3.5570 

35571 

3.5573 

3.5574 

0 

10 

3.5575 

3.5576 

3.5577 

3.5579 

3.5580 

3.5581 

3.5582 

3.5583 

3.5585 

3.5586 

0 

20 

3.5587 

3.5588 

3.5589 

3.5591 

3.5592 

3.5593 

3.5594 

3.5595 

3.5597 

3.5598 

0 

30 

3Ji599 

3.5600 

3.5601 

3.5603 

3.5604 

3.5605 

3.5606 

3.5607 

3.5609 

3Ji610 

0 

40 

3.5611 

3.5612 

3.6613 

3.5615 

3.5616 

3.5617 

3.5618 

3.5619 

3.5621 

3.5622 

0 

50 

3.5623 

3.5624 

3.5625 

3J(626 

3.5628 

3.5629 

^3JS630 

3J)631 

3.5632 

3.5634 

1    I 

0 

3.5635 

3.5636 

3.5637 

3.5638 

3.5640 

3Ji641 

'3JJ642 

3.5643 

3.5644 

3  5645 

10 

3.5647 

3.5648 

3.5649 

3.5650 

3.5651 

3.5653 

3.5654 

3.5655 

3.5656 

3.5657 

20 

3.5658 

3J)660 

3.5661 

3.5662 

3.5663 

3.5664 

3.5666 

3.5667 

3.5668 

3.5669 

30 

3.5670 

3.5671 

3.5673 

3.5674 

3.5675 

3.5676 

3Ji677 

3.5678 

3.5680 

3.5681 

40 

3.5682 

3.5683 

3.5684 

3.5686 

3.5687 

3.5688 

a5689 

3J)690 

3J^691 

3.5693 

50 

3.5694 

3J)695 

3.5696 

3  5697 

3.5698 

3.5700 

3.5701 

3.5702 

3.5703 

3.5704  1 

1     2 

0 

3.5705 

3.5707 

3-5708 

3J>709 

8.5710 

3.5711 

3.5712 

3.5714 

3.5715 

3JS716 

2 

10 

3Ji7l7 

3.5718 

3.5719 

3.5721 

3.5722 

3JS723 

3.5724 

3.5725 

3.5726 

3  5728 

2 

20 

3,5729 

3.5730 

3.5731 

3.5732 

3.5733 

3Ji735 

3.5736 

3.5737 

3.5738 

3.5739 

2 

30 

3.5740 

3.5741 

3.5742 

3.5744 

3.5745 

3.5746 

3.5747 

3JJ748 

3.5750 

3.5751 

2 

40 

3.5752 

3.5753 

3.5754 

3.5755 

3.5756 

3.5758 

3.5759 

3.5760 

3J^761 

3.5762 

2 

50 

3.5763 

3.5765 

3.5766 

3.5767 

3.5768 

3.5769 

3.5770 

3.5771 

3.5773 

3.5774 

1     3 

0 

3.5775 

3.5776 

3.5777 

3.5778 

8.5780 

3.5781 

3.5782 

3  5783 

3.5784 

3.5785 

3 

10 

3.5786 

3.5788 

3.5789 

3.579« 

3  5791 

3.5792 

3.5793 

3.5794 

3.5796 

3.5797 

3 

20 

3.5798 

3.5799 

3.5800 

3.5801 

3.5802 

3.5804 

3.5805 

3.5806 

3J>807 

3.5608 

3 

30 

3.5809 

3.5810 

3.5812 

3.5813 

3.5814 

3.5815 

3.5816 

3.5817 

3.5818 

3.5819 

3 

40 

3.5821 

3.5822 

3.5823 

3.5824 

3.5825 

3.5826 

3.5827 

3.5829 

3.5830 

3J»831 

3 

50 

3.5832 

3.5833 

3.5834 

3.5835 

3.5837 

3.5838 

3.5839 

3.5840 

3.5841 

3.5842 

1     4 

0 

3.5843 

3.5844 

3.5846 

3.5847 

3.5848 

3.5849 

3.5850 

3.5851 

3.5852 

3.5853, 

4 

10 

3.5855 

3Ji856 

3.5857 

3.5858 

3.5859 

3.5860 

3.5861 

3.5862 

3.5864 

3.5865 

4 

20 

3.5866 

3.5867 

3.5868 

3.5869 

3.5870 

3.5871 

3.5873 

3.5874 

3.5875 

3.5876 

4 

30 

3.5877 

3.5878 

3.5879 

3.5880 

3.5882 

3.5883 

3.5884 

3.5885 

3.5886 

3^887  ! 

4 

40 

3.5888 

3.5889 

3.5891 

3.5892 

3.5893 

35894 

3.5895 

3.5896 

3.5897 

3.5898 

4 

50 

3.5899 

3.5901 

3.5902 

3.5903 

3.5904 

3.5905 

3.5906 

3.5907 

3.5908 

3.5910 

1     5 

0 

3.5911 

3.5912 

3.5913 

3.5914 

8.5915 

3.5916 

3.5917 

3JS918 

3.5920 

3.5921 

5 

10 

3.5922 

3.5923 

3.5924 

3.5925 

3.5926 

3.5927 

3.5928 

3.5930 

3.5931 

3.5932 

5 

20 

3.5833 

3.5934 

3.5935 

3.5936 

3.5937 

3.5938 

3.5940 

3.5941 

3.5942 

3.5943 

5 

30 

3.5944 

8.5945 

3.5946 

3.5947 

3.5948 

3.5949 

3.5951 

3.5952 

3.5953 

3.5954  ! 

5 

40 

3.5955 

8.5956 

3.5957 

3.5958 

3.5959 

3.5960 

3.5962 

3.5963 

3.5964 

33965 

5 

50 

3.5966 

3.5967 

3.5968 

3.5969 

3.5970 

3.5971 

3.5973 

3.5974 

3.5975 

3.5976 

1     6 

0 

3.5977 

3.5978 

3.5979 

3J(980 

3.5981 

3.5982 

3.5984 

3.5985 

3.5986 

3.5987  ! 

6 

10 

3.5988 

3.5989 

3.5990 

3.5991 

3.5992 

3.5993 

3.5994 

3.5996 

3.5997 

3.5998  j 

« 

20 

3.5999 

3.6000 

3.6001 

3.6002 

3.6003 

3.6004 

3.6005 

3.6006 

3.6008 

3.6009 

« 

30 

3.6010 

3.6011 

3.6012 

3.6013 

3.6014 

3.6015 

3.6016 

3.6017 

3.6018 

3.6020! 

« 

40 

3,6021 

8.6022 

3.6023 

3.6024 

3.6025 

3.6026 

3.6027 

3.6028 

3.6029 

3j6030 

6 

50 

3.6031 

3.6033 

3.6034 

3.6035 

3.6036 

3.6037 

3.6038 

3.6039 

8.6040 

SJ041  ' 

1     7 

0 

3.6042 

3.6043 

3.6044 

3.6046 

8.6047 

3.6048 

8.6049 

3.6050 

3.6051 

3.6052 

7 

10 

8.6053 

3.6054 

3.6055 

8.6056 

3.6057 

3.6058 

8.6060 

3.6061 

3.6062 

3.6063'! 

7 

20 

3.6064 

3.6065 

3.6066 

3.6067 

3.6068 

3.6069 

8.6070 

3.6071 

3.6072 

3.6073   ) 

7 

30 

8.6075 

3.6076 

3.6077 

3.6078 

3.6079 

3.6080 

8.6081 

3.6082 

3.6063 

3.6084   t 

7 

40 

3.6085 

3.6086 

3.6087 

3.6088 

3.6090 

3.6091 

3.6092 

3.6093 

3.6094 

3.6095  |. 

7 

50 

3.6096 

3.6097 

3.6098 

3.6099 

3.6100 

3.6101 

8.6102 

3.6103 

8.6104 

3.6106  ^ 

1     8 

0 

3.6107 

3.6108 

8.6109 

3.6110 

3.6111 

8.6112 

3.6113 

3.6114 

3.6115 

34116  ! 

8 

10 

3.6117 

3.6118 

3.6119 

3.6120 

3.6121 

3.6123 

3.6124 

3.6125 

S.6126 

3.6127  1 

8 

20 

3.6128 

3.6129 

3.6130 

3.6131 

3.6132 

3.6133 

8.6134 

3.6135 

3.6136 

3.6137  . 

8 

30 

3.6138 

3.6139 

3.6141 

3.6142 

3.6143 

3.6144 

3.6145 

3.6146 

3.6147 

3.6148  , 

8 

40 

3.6149 

3.6150 

3.6151 

3.6152 

3.6153 

8.6154 

3.6155 

8.6156 

8.6157 

3.6158, 

8 

50 

3.6160 

3.6161 

3.6162 

3.6163 

3.6164 

3.6165 

3.6166 

8.6167 

8.6168 

3.6169, 

1     9 

0 

3.6170 

3.6171 

3.6172 

3.6173 

3.6174 

8.6175 

3.6176 

8.6177 

3.6178 

3.6179 

9 

10 

3.6180 

3.6182 

3.6183 

3.6184 

3.6185 

3.6186 

3.6187 

3.6188 

3.6189 

36190  1 

9 

20 

3.6191 

3.6192 

3.6193 

3.6194 

3.6195 

3.6196 

8.6197 

3.6198 

8.6199 

3.6200  ! 

9 

30 

8.6201 

3.6202 

3.6203 

3.6204 

3.6206 

3.6207 

3.6208 

3.6209 

8.6210 

SA211 

9 

40 

36212 

3.6213 

3.6214 

3.6215 

3.6216 

8.6217 

8  6218 

3.6219 

3.6220 

3.6221  , 

9 

50 

3.6222 

3.6223 

3.6224 

3.6225 

3.6226 

3.6227 

3.6228 

8.6229 

3.6230 

3.6231  ! 
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TABLE    n. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

0 

1 

5 

3 

1 

5 

6 

7 

^ 

9 

^kJ™.  'H 

3.6232 

3.6234 

3.6235 

3.6236 

3.6237 

3.6238 

3.6239 

3.6240 

3.6241 

3.6242 

10 

10 

3.6243 

3.6244 

3.6245 

3.6246 

3.6247 

3.6248 

3.6249 

3.6250 

3.6261 

3.6252 

10 

20 

3.6253 

3.6254 

3.6255 

3.6256 

3.6257 

3  6258 

3.6259 

36260 

3.6261 

3.6262 

10 

30 

3.6263 

3.6264 

3.6265 

3.6266 

3.6268 

3.6269 

3.6270 

3.6271 

3.6272 

3.6273 

10 

40 

3.6274 

3.6275 

3.6276 

3.6277 

3.6278 

3.6279 

3.6280 

3.6281 

3.6282 

3.6283 

10 

50 

8.6284 

3.6285 

3.6286 

3.6287 

3.6288 

3.6289 

3.6290 

3.6291 

3.6292 

3.6293 

1  u 

0 

3.6294 

3.6295 

3.6296 

3.6297 

3.6298 

3.6299 

3.6300 

3.6301 

3.6302 

3.6303 

11 

10 

3.6304 

3.6306 

3.6306 

3.6307 

3.6308 

3.6309 

3.6310 

3.6311 

36312 

3.6313 

11 

20 

3.6314 

3.6315 

3.6316 

3.6317 

3.6318 

3.6320 

8.6321 

3.6322 

3.6323 

3.6324 

11 

30 

3.6325 

3.6326 

3.6327 

3.6328 

3.6329 

3.6330 

3.6331 

3.6332 

3.6333 

3.6334 

11 

40 

3.6335 

3.6336 

3.6337 

3.6338 

3.6339 

3.6340 

3.6341 

3.6342 

3.6343 

3.6344 

11 

50 

3.6345 

3.6346 

3.6347 

3.6348 

3.6349 

3.6350 

3.6351 

3.6352 

3.6353 

3.6354 

I  12 

0 

3.6355 

3.6356 

3.6357 

3.6358 

3.6359 

3.6360 

3.6361 

3.6362 

3.6363 

3.6364 

13 

10 

3.6365 

3.6366 

3.6367 

3.6368 

3.6369 

3.6370 

3.6371 

3.6372 

3.6373 

3.6374 

12 

20 

3.6375 

3.6376 

3.6377 

3.6378 

8.6379 

3.6380 

3.6381 

3.6382 

3.6383 

3.6384 

12 

30 

3.6385 

3.6386 

3.6387 

3.6388 

36389 

3.6390 

3.6391 

3.6392 

3.6393 

3.6394 

12 

40 

3.6395 

3.6396 

3.6397 

3.6398 

3.6399 

3.6400 

3.6401 

3.6402 

3.6403 

36404 

12 

50 

3.6405 

8.6406 

3.6407 

3.6408 

3.6409 

3.6410 

3.6411 

3.6412 

3.6413 

3.6414 

1  13 

0 

3.6415 

3.6416 

3.6417 

3.6418 

3.6419 

3.64^0 

3.6421 

3.6422 

3.6423 

3.6424 

13 

10 

3.6425 

3.6426 

3.6427 

3.6428 

3.6429 

3.6430 

3.6431 

3.6432 

3.6433 

3.6434 

13 

20 

3.6435 

3.6436 

3.6437 

3.6437 

3.6438 

3.6439 

3.6440 

3.6441 

3.6442 

3.6443 

13 

30 

3.6444 

3.6445 

3.6446 

3.6447 

3.6448 

3.6449 

3.6450 

3.6451 

3.6452 

3.6453 

13 

40 

3.6454 

3.6455 

3.6456 

3.6457 

3.6458 

3.6459 

3.6460 

3.6461 

.  3.6462 

3.6463 

13 

50 

3.6464 

36465 

3.6466 

3.6467 

3.6468 

3.6469 

3.6470 

3.6471 

3.6472 

3.6473 

1  14 

0 

3.6474 

3.6475 

3.6476 

3.6477 

3.6478 

3.6479 

3.6480 

3.6481 

3.6482 

3.6483 

14 

10 

3.6484 

3.6485 

3.6486 

3.6487 

3.6488 

3.6488 

3.64S9 

3.6490 

3.6491 

3.6492 

14 

20 

3.6493 

3.6494 

3.6495 

3.6496 

3.6497 

3.6498 

3.6499 

3.6500 

3.6501 

3.6502 

14 

30 

3.6503 

3.6504 

3.6505 

3.6506 

3.6507 

3.6508 

3.6509 

3.6510 

3.6511 

3.6512 

14 

40 

3.6513 

3.6514 

3.6515 

3.6516 

3.6517 

3.6518 

3.6519 

3.6520 

3.6.521 

3.6521 

14 

50 

3.6522 

3.6523 

3.6524 

3.6525 

3.6526 

3.6527 

3.6528 

3.6529 

3.6530 

3.6531 

1  15 

0 

3.6532 

3.6533 

3.6534 

3.6535 

3.6536 

3.6537 

3.6.538 

3.6539 

3.6540 

3.6541 

15 

10 

3.6542 

3.6543 

3.6544 

3.6545 

3.6546 

3.6547 

3.6548 

3.6649 

3.6549 

3.6550 

15 

20 

3.6551 

3.6552 

3.6553 

3.6554 

3.6555 

3.6556 

3.6557 

3.6558 

3.6559 

3.6560 

15 

30 

3.6561 

3.6562 

3.6563 

3.6564 

3.6565 

3.6566 

3.6567 

3.6568 

3.6569 

3.6570 

15 

40 

3.6571 

3.6572 

3.6572 

3.6573 

3.6574 

3.6575 

3.6576 

3.6577 

3.6578 

3.6579 

15 

50 

3.6580 

3.6581 

3.6582 

3.6583 

3.6584 

3.6585 

3.6586 

3.6587 

3  6588 

3.6589 

1  16 

0 

3.6590 

3.6591 

3.6592 

3.6593 

3.6593 

3.6594 

3.6595 

3.6596 

3.6597 

3.6598 

16 

-10 

3.6599 

3.6600 

3,6601 

3.6602 

3.6603 

3.6604 

3.6605 

3.6606 

3.6607 

3.6608 

16 

20 

3.6609 

3.6610 

3.6611 

3.6611 

3.6612 

3.6613 

3.6614 

3.6615 

3.6616 

3.6617 

16 

30 

3.6618 

3.6619 

3.6620 

3.6621 

3.6622 

3.6623 

3.6624 

3.6625 

3.6626 

3.6627 

16 

40 

3.6628 

3.6629 

3.6629 

3.6630 

3.6631 

3.6632 

3.6633 

3.6634 

3.6635 

3.6636 

16 

50 

3.6637 

3.6638 

3.6639 

3.6640 

3.6641 

3.6642 

3.6643 

3.6644 

3.6645 

3.6645 

I  17 

0 

3.6646 

3.6647 

3.6648 

3.6649 

3.6650 

3.6651 

3.6652 

3.6653 

3.6654 

3.6655 

17 

10 

3.6656 

3.6657 

3.6658 

3.6659 

3.6660 

3.6660 

3.6661 

3.6662 

3.6663 

3.6664 

17 

20 

3.6665 

3.6666 

3.6667 

3.6668 

3.6669 

3.6670 

3.6671 

3.6672 

3.6673 

3.6674 

17 

30 

3.6675 

3  6675 

3.6676 

8.6677 

3.6678 

3.6679 

3.6680 

3.6681 

3.6682 

3.6683 

17 

40 

3.6684 

3.6685 

3.6686 

3.6687 

3.6688 

3.6689 

3.6689 

3.6690 

3.6691 

3.6692 

17 

50 

3.6693 

3.6694 

3.6695 

3.6696 

3.6697 

3.6698 

3.6699 

3.6700 

3.6701 

3.6702 

1  18 

0 

3.6702 

3.6703 

3.6704 

3.6705 

3.6706 

3.6707 

3.6708 

3.6809 

3.6710 

3.6711 

18 

10 

3.6712 

3.6713 

3.6714 

3.6715 

3.6715 

3.6716 

3.6717 

3.6718 

3.6719 

3.6720 

18 

20 

3.6721 

3.6722 

3.6723 

3.6724 

3.6725 

3.6726 

3.6727 

3.6727 

3.6728 

3.6729 

18 

30 

3.6730 

3.6731 

8.6732 

3.6733 

3.6734 

3.6735 

3.6736 

3.6737 

3.6738 

3.6738 

18 

40 

a6739 

3.6740 

3.6741 

3.6742 

3.6743 

3.6744 

3.6745 

3.6746 

3.6747 

3.6748 

18 

50 

3.6749 

3.6750 

3  6750 

3.6751 

3.6752 

3.6753 

3.6754 

3.6755 

3.6756 

3.6757 

1  19 

0 

3.67.'58 

3.6759 

3.6760 

3.6761 

3.6761 

3.6762 

3.6763 

3.6764 

3.6765 

3.6766 

19 

10 

3.6767 

3.6768 

3.6769 

8.6770 

3.6771 

3.6772 

3.6772 

3.6773 

3.6774 

3.6775 

19 

20 

3.6776 

3.6777 

3.6778 

8.6779 

3.6780 

3.6781 

3.6782 

3.6782 

3.6783 

3.6784 

19 

30 

3.6785 

3.6786 

36787 

3.6788 

3.6789 

3.6790 

3.6791 

3.6792 

3.6792 

3.6793 

19 

40 

3.6794 

3.6795 

3  6796 

3.6797 

3.6798 

3.6799 

3.6800 

3.6801 

3.6802 

3.6802 

19 

50 

3.6803 

3.6804 

3.6805 

3.6806 

3.6807 

3.6808 

3.6809 

8.6810 

3.6811 

3.6812 

19 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

0 

i 

§ 

i 

4 

5 

6 

7 

^ 

4 

i»-2d-.(5H 

3.6812 

3.6813 

3.6814 

3.6815 

3.6816 

3.6817 

8.6818 

3.6819 

3.6820 

3.6821 

so 

10 

3.6821 

3.6822 

3.6823 

3.6824 

3.6825 

8.6826 

3.6827 

8.6828 

3.6829 

8.6830 

20 

20 

3.6830 

3.6831 

3.6832 

3.6833 

3.6834 

8.6835 

8.6836 

8.6837 

3.6838 

3.6839 

20 

30 

3.6839 

3.6840 

3.6841 

3.6842 

3.6843 

8.6844 

3.6845 

3.6846 

3.6847 

3.6848 

20 

40 

3.6848 

3.6849 

3.6850 

3.6851 

3.6852 

8.6853 

3.6854 

3.6855 

3.6856 

8.6857 

20 

50 

3.6857 

3.6858 

3.6859 

3.6860 

8.6861 

3.6862 

8.6863 

3.6864 

8.6865 

I  21 

0 

3.6866 

3.6867 

3.6868 

3.6869 

8.6870 

3.6871 

3.6872 

3.6873 

8.6874 

3.6874 

21 

10 

3.6875 

3.6876 

3.6877 

3.6878 

3.6879 

3.6880 

3.6881 

3.6882 

8.6882 

3.6883 

21 

20 

3.6884 

3.6885 

.''.6886 

3.6887 

3.6888 

3.6889 

8.6890 

3.6890 

3.6891 

3.6892 

21 

30 

3.6893 

3.6894 

3.6895 

3.6896 

3.6897 

3.6898 

3.6898 

3.6899 

8.6900 

3.6901 

21 

40 

3.6902 

3.6903 

3.6904 

3.6905 

3.6906 

8.6906 

3.6907 

3.6908 

8.6909 

a6910 

21 

50 

3.6911 

3.6912 

3.6913 

3.6913 

3.6914 

3.6915 

3.6916 

3.6917 

8.6918 

3.6919 

1  22 

0 

3.6920 

3.6921 

3.6921 

8.6922 

3.6923 

8.6924 

3.6925 

3.6926 

8.6927 

3.6928 

22 

10 

3.6928 

3.6929 

3.6930 

3.6931 

3.6932 

3.6933 

3.6934 

8.6985 

3.6936 

3.6936 

22 

20 

3.6937 

3.6938 

3.6939 

3.6940 

8.6941 

8.6942 

8.6943 

8.6943 

3.6944 

3.6945 

22 

30 

3.6946 

3.3947 

8.6948 

3.6949 

3.6950 

8.6950 

8.6951 

8.6952 

8.6953 

3.6954 

22 

40 

3.6955 

3.6956 

3.6957 

8.6957 

3.6958 

8.6959 

8.6960 

3.6961 

3.6962 

3.6963 

22 

50 

3.6964 

3.6964 

8.6965 

8.6966 

8.6967 

3.6968 

8.6969 

8.6970 

8.6971 

8.6971 

1  23 

0 

3.6972 

3.6973 

3.6974 

3.6975 

3.6976 

8.6977 

3.6978 

3.6978 

8.6979 

3.6980 

23 

10 

3.6981 

3.6982 

3.6983 

3.6984 

3.6984 

3.6985 

8.6986 

8.6987 

3.6988 

3.6989  i 

23 

20 

3.6990 

3.6991 

8.6991 

8.6992 

3.6993 

3.6994 

36995 

3.6996 

3.6997 

3.6998 

23 

30 

3.6998 

8.6999 

3.7000 

3.7001 

3.7002 

3.7003 

3.7004 

3.7004 

8.7005 

3.7006 

23 

40 

3.7007 

3.7008 

3.7009 

3.7010 

3.7010 

3.7011 

3.7012 

3.7013 

3.7014 

3.7015 

23 

50 

3.7016 

3.7017 

8.7017 

8.7018 

3.7019 

3.7020 

8.7021 

3.7022 

8.7023 

3.7023  1 

1  24 

0 

3.7024 

3.7025 

8.7026 

3.7027 

3.7028 

3.7029 

8.7029 

3.7030 

8.7031 

3.7032 

24 

10 

3.7033 

3.7034 

3.7035 

8.7035 

8  7036 

8.7037 

8.7038 

3.7039 

3.7040 

3.7041 

24 

20 

3.7042 

3.7042 

3.7043 

3.7044 

3.7045 

8.7046 

8.7047 

8.7048 

87048 

3.7049 

24 

30 

3.7050 

3.7051 

8.7052 

3.7053 

3.7054 

3.7054 

8.7055 

8.7056 

8.7057 

3.7058 

24 

40 

3.7059 

3.7060 

8.7060 

3.7061 

3.7062 

3.7063 

8.7064 

3.7065 

3.7065 

3.7066 

24 

50 

3.7067 

3.7068 

3.7069 

3.7070 

3.7071 

8.7071 

3.7072 

8.7073 

3.7074 

3.7075  1 

1  25 

0 

3.7076 

3.7077 

,8.7077 

3.7078 

8.7079 

8.7080 

3.7081 

8.7082 

8.7083 

8.7083  ! 

25 

10 

3.7084 

3.7085 

3.7086 

3.7087 

3.7088 

8.7088 

3.7089 

3.7090 

8.7091 

3.7092  , 

25 

20 

3.7093 

3.7094 

3.7094 

3.7095 

8.7096 

3.7097 

3.7098 

8.7099 

a7099 

8.7100 

25 

30 

3.7101 

3.7102 

3.7103 

3.7104 

3.7105 

8.7105 

3.7106 

3.7107 

8.7108 

3.7109  , 

25 

40 

3.7110 

3.7110 

3.7111 

3.7112 

8.7113 

8.7 114 

8.7115 

3.7116 

3.7116 

3.7117  1 

25 

50 

3.7118 

3.7119 

3.7120 

3.7121 

3.7121 

8.7122 

8.7123 

8.7124 

3.7125 

3.7126  1 

1  26 

0 

3.7126 

3.7127 

3.7128 

3.7129 

3.7130 

3.7181 

8.7132 

3.7132 

3.7133 

3.7184  ,1 

26 

10 

3.7135 

3.7136 

37137 

3.7137 

3.7138 

3.7139 

8.7140 

3.7141 

8.7142 

8.7142  1 

26 

20 

3.7143 

3.7144 

8.7145 

8.7146 

3.7147 

3.7147 

3.7148 

3.7149 

3.7150 

8.7151  > 

26 

30 

3.7152 

3.7153 

3.7153 

3.7154 

3.7155 

8.7156 

3.7157 

3.7158 

3.7159 

3.7169  il 
3.7168  ' 

26 

40 

3.7160 

3.7161 

3.7162 

3.7163 

3.7163 

8.7164 

3.7165 

3.7166 

3.7167 

26 

50 

8.7168 

3.7169 

8.7170 

8.7171 

8.7172 

3.7173 

3.7173 

3.7174 

3.7175 

8.7176 

1  27 

0 

3.7177 

3.7178 

3.7178 

3.7179 

3.7180 

3.7181 

8.7182 

3.7183 

3.7183 

3.71S4  ' 

27 

10 

3.7185 

3.7186 

3.7187 

3.7188 

3.7188 

3.7189 

3.7190 

3.7191 

3.7192 

3.7192 

27 

20 

3.7193 

3.7194 

3.7195 

3.7196 

3.7197 

8.7197 

3  7198 

3.7199 

3.7200 

3.7201  1 

27 

30 

3.7202 

3.7202 

3.7203 

3.721U 

3.7205 

3.7206 

3.7207 

3.7207 

3.7206 

8.7209 

27 

40 

3.7210 

3.7211 

3.7212 

3.7212 

3.7213 

3.7214 

8.7215 

3.7216 

3.7216 

8.7217 

27 

50 

3.7218 

3.7219 

3.7220 

3.7221 

3.7221 

3.7222 

3.7223 

3.7224 

3.7225 

8.7226  1 

1  28 

0 

3.7226 

3.7227 

3.7228 

8.7229 

3.7230 

3.7230 

3.7231 

3.7232 
3.7240 

3.7233 

3.7134  < 

28 

10 

3.7235 

3.7235 

3.7236 

3.7237 

3.7238 

3.7239 

3  7289 

3.7241 

3.7242  , 

28 

20 

3.7243 

3.7244 

3.7244 

3.7245 

3.7246 

3.7247 

3.7248 

3.7248 

3.7249 

8.7250 

28 

30 

3.7251 

3.7252 

3.7253 

3.7253 

3.7254 

3.7255 

8.7256 

8.7257 

3.7257 

3.7258 

28 

40 

3.7259 

3.7260 

3.7261 

3.7262 

3.7262 

8.7263 

3.7264 

3.7265 

3.7266 

8.7266  , 

;   28 

50 

3.7267 

3.7268 

8.7269 

3.7270 

3.7271 

3.7271 

3.7272 

3  7273 

3.7274 

3.7275 

1  29 

0 

3.7275 

3.7276 

3.7277 

8.7278 

8.7279 

8.7279 

3.7280 

3.7281 

8.7282 

8.7283  ;' 

29 

10 

3.7284 

3.7284 

3.7285 

3.7286 

3.7287 

8.7288 

3.7288 

3.7289 

3.7290 

8.7291  1 

29 

20 

3.7292 

3.7292 

3.7293 

3.7294 

8.7295 

8.7296 

3.7297 

3.7297 

3.7296 

3.7299 

29 

30 

3.7300 

3.7301 

3.7301 

a7302 

8.7303 

8.7304 

3.7305 

3.7305 

8.7306 

8.7307  1 

29 

40 

3.7308 

3.7309 

3.7309 

8.7310 

3.7311 

3.7312 

3.7313 

3.7313 

3.7314 

8.7315  ! 

29 

50 

3.7316 

3.7317 

3.7317 

3.7318 

3.7319 

3.7320 

3.7321 

3.7322 

3.7322 

8.7323 

20 
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1 

LOGAEITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc 

0 

1 

i 

3 

i 

N 

5 

6 

H 

7 

i 

9' 

1^36^  &\ 

3.7324 

3.7325 

3.7326 

3.7326 

3.7327 

3.7328 

3.7829 

8.7330 

3.7330 

3.7331 

30 

10 

3.7332 

3.7333 

3.7334 

3.7334 

3.7335 

3.7336 

3.7387 

3.7338 

3.7338 

3.7339 

SO 

20 

8.7340 

3.7341 

3.7342 

3.7342 

3.7348 

3.7344 

3.7345 

3.7346 

3.7346 

3.7347 

80 

30 

3.7348 

3.7349 

3.7850 

3.7350 

3.7351 

3.7352 

3.73.53 

3.7354 

3.7354 

3.7355 

SO 

40 

3.7356 

3.7357 

3.7358 

3.7358 

3.7359 

3.7360 

3.7361 

3.7362 

3.7362 

a7363 

30 

50 

3.7364 

3.7365 

3.7366 

8.7366 

3.7367 

3.7368 

3.7369 

8.7370 

3.7370 

3.7871 

1   81 

0 

3.7372 

3.7378 

3.7374 

3.7374 

3.7375 

8.7376 

3.7377 

3.7377 

3.7378 

3.7379 

10 

3.7380 

3.7381 

a7381 

8.7382 

3.7388 

3.7384 

3.7385 

3.7385 

3.7386 

3.7387 

20 

3.7388 

3.7389 

3.7389 

8.7390 

8.7391 

3.7392 

3.7393 

3.73f8 

3.7894 

3.7895 

30 

3.7396 

3.7397 

(1.7397 

3.7398 

3.7399 

3.7400 

3.7400 

3.7401 

3.7402 

3.7403 

40 

3.7404 

3.7404 

3.7406 

3.7406 

3.7407 

3.7408 

3.7408 

3.7409 

.3.7410 

3.7411 

50 

3.7412 

3.7412 

3.7418 

3.7414 

3.7415 

3.7418 

3.7416 

3.7417 

3.7418 

3.7419 

1  32 

0 

3.7419 

3.7420 

3.7421 

3.7422 

3.7423 

3.7423 

3.7424 

3.7425 

3.7426 

3.7426 

82 

10 

3.7427 

3.7428 

3.7429 

3.7430 

3.7430 

3.7431 

3.7432 

3.7433 

3.7434 

3.7434 

8S 

20 

3.7435 

8.7436 

3.7437 

3.7437 

3.7438 

3.7489 

3.7440 

3.7441 

3.7441 

3.7442 

82 

30 

3.7443 

8.7444 

3.7444 

3.7445 

3.7446 

3.7447 

8.7448 

3.7448 

3.7449 

3.7450 

82 

40 

3.7451 

3.7452 

3.7452 

3.7453 

3.7454 

8.7455 

3.7455 

3.7456 

8.7457 

3.7458 

82 

50 

3.7459 

3.7459 

3.7460 

3.7461 

3.7462 

3.7462 

8.7468 

3.7464 

3.7465 

3.7466 

1  83 

0 

3.7466 

3.7467 

3  7468 

3.7469 

3.7469 

3.7470 

3.7471 

3.7472 

3.7473 

3.7473 

S3 

10 

3.7474 

3.7475 

3.7476 

3.7476 

8.7477 

3.7478 

3.7479 

3.7480 

3.7480 

3.7481 

83 

20 

8.7482 

3.7483 

3.7483 

3.7484 

3.7485 

3.7486 

3.7487 

3.7487 

8.7488 

3.7489 

83 

30 

3.7490 

3.7490 

3.7491 

3.7492 

3.7498 

3.7493 

3.7494 

3.7495 

3.7496 

3.7497 

83 

40 

3.7497 

8.7498 

8.7499 

3.7500 

3.7500 

3.7501 

3.7502 

3.7503 

3.7504 

3.7504 

83 

50 

3.7505 

3.7506 

3.7507 

3.7507 

3.7508 

3.7509 

3.7510 

3.7510 

8.7511 

3.7512 

1  84 

0 

3.7518 

3.7514 

3.7514 

3.7515 

3.7516 

3.7517 

3.7517 

3.7518 

3.7619 

3.7520 

84 

10 

3.7520 

3.7521 

3.7522 

3.7528 

3.7524 

3.7524 

3.7526 

3.7526 

3.7527 

8.7527 

84 

20 

3.7528 

3.7529 

3.7530 

3.7530 

3.7531 

3.7532 

3.7588 

3.7534 

3.7534 

3.7535 

84 

30 

3.7536 

3.7537 

3.7537 

8.7538 

3.7539 

3.7540 

8.7540 

3.7541 

3.7542 

3.7543 

84 

40 

3.7543 

3.7544 

3.7545 

3.7546 

3.7547 

3.7547 

3.7548 

3.7549 

3.7550 

3.7550 

84 

50 

3.7551 

8.7552 

3.7558 

3.7558 

3.7554 

8.7555 

3.7556 

3.7556 

3.7557 

3.7558 

1  85 

0 

3.7559 

3.7560 

3.7560 

8.7561 

3.7562 

3.7563 

3.7568 

3.7564 

3.7565 

3.7566 

86 

10 

3.7566 

3.7567 

3.7568 

3.7569 

3.7569 

3.7570 

3.7571 

8.7572 

3.7572 

3.7578 

85 

20 

3.7574 

3.7575 

3.7575 

3.7576 

3.7577 

3.7578 

8.7579 

3.7579 

8.7580 

3.7581 

35 

30 

3.7582 

3.7582 

3.7583 

3.7584 

3.7585 

3.7585 

3.7586 

3.7587 

3.7588 

8.7588 

85 

40 

3.7589 

3.7590 

3.7591 

3.7591 

3.7592 

3.7593 

3.7594 

3.7594 

3.7595 

3.7596 

35 

50 

3.7597 

3.7597 

3.7598 

3.7599 

3.7600 

3.7600 

3.7601 

3.7602 

3.7603 

3.7603 

1   36 

0 

3.7604 

3.7605 

3.7606 

3.7606 

3.7607 

3.7608 

3.7609 

3.7609 

3.7610 

3.7611 

36 

10 

3.7612 

3.7613 

3.7613 

3.7614 

8.7615 

3.7616 

3.7616 

3.7617 

3.7618 

3.7619 

36 

20 

3.7619 

3.7620 

3.7621 

3.7622 

3.7622 

3.7623 

3.7624 

3.7625 

8.7625 

3.7626 

36 

30 

3.7627 

3.7628 

3.7628 

3.7629 

3.7630 

3.7631 

3.7631 

3.7632 

3.7633 

8.7634 

36 

40 

3.7634 

3.7635 

3.7636 

3.7637 

3.7637 

3.7638 

3.7639 

3.7640 

3.7640 

3.7641 

86 

50 

3.7642 

3.7643 

3.7643 

3.7644 

3.7645 

3.7645 

3.7646 

3.7647 

3.7648 

8.7648 

1   37 

0 

3.7649 

3.7650 

3.7651 

3.7651 

3.7652 

3.7653 

3.7654 

3.7654 

3.7655 

3.7656 

37 

10 

3.7657 

3.7657 

3.7658 

3.7659 

3.7660 

3.7660 

3.7661 

3.7662 

3.7663 

3.7663 

87 

20 

8.7664 

3.7665 

3.7666 

3.7666 

3.7667 

3.7668 

3.7669 

3.7669 

3.7670 

3.7671 

37 

30 

3.7672 

3.7672 

3.7673 

3.7674 

3.7675 

3.7675 

3.7676 

3.7677 

3.7677 

3.7678 

37 

40 

3.7679 

3.7680 

8.7681 

3.7681 

8.7682 

8.7683 

3.7683 

3.7684 

3.7685 

3.7686 

37 

50 

3.7686 

3.7687 

3.7688 

3.7689 

8.7689 

3.7690 

3.7691 

3.7692 

3.7692 

3.7693 

1  38 

0 

3.7694 

3.7695 

3.7695 

3.7696 

8.7697 

3.7697 

3.7698 

3.7699 

8.7700 

3.7700 

36 

10 

3.7701 

3.7702 

3.7703 

3.7703 

8.7704 

3.7705 

3.7706 

3.7706 

3.7707 

3.7708 

38 

20 

3.7709 

3.7709 

3.7710 

3.7711 

8.7711 

3.7712 

3.7718 

3.7714 

3.7714 

8.7715 

38 

30 

3.7716 

3.7717 

3.7717 

3.7718 

8.7719 

3.7720 

3.7720 

3.7721 

3.7722 

3.7722 

38 

40 

3.7723 

3.7724 

3.7725 

3.7725 

.  8.7726 

3.7727 

3.7728 

a7728 

3.7729 

3.7730 

88 

50 

3.7781 

3.7731 

3.7732 

3.7733 

3.7733 

3.7784 

3.778i 

3.7786 

3.7786 

3.7737 

1  39 

0 

3.7788 

3.7739 

3.7789 

3.7740 

8.7741 

3.7742 

3.7742 

3.7743 

3.7744 

3.7744 

99 

10 

3.7745 

3.7746 

3.7747 

3.7747 

8.7748 

3.7749 

3.7750 

3.7750 

3.7751 

3.7752 

39 

20 

3.7752 

3.7753 

3.7754 

a7755 

8.7755 

3.7756 

3.7767 

3.7758 

3.7758 

3.7759 

39 

30 

3.7760 

3.7760 

3.7761 

3.7762 

8.7768 

3.7763 

3.7764 

3.7765 

3.7766 

3.7766 

39 

40 

3.7767 

3.7768 

3.7768 

3.7769 

8.7770 

3.7771 

3.7771 

3.7772 

3.7773 

3.7774 

39 

50 

3.7774 

3.7775 

3.7776 

3.7776 

8.7777 

3.7778 

3.7779 

3.7779 

3.7780 

3.7781 
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TABLE    II. 


?=== 

LOGARITHMS  OF  SMATJ.  ARCS  IN  SPACE  OR  TIME. 

Arc 

N 

0 

i 

i 

i 

i 

5 

d 

n 

7 

8 

9 

fh.  tjm.  Qi. 

3.7782 

3.7782 

3.7788 

3.7784 

3.7784 

3.7785 

3.7786 

3.7787 

a7787 

3.7788 

1        ^ 

to 

3.7789 

3.7789 

3.7790 

3.7791 

3.7792 

a7792 

3.7793 

3.7794 

a7795 

3.7795 

40 

20 

3.7796 

3.7797 

3.7797 

3.7798 

3.7799 

3.7800 

3.7800 

3.7801 

a7802 

3.7802 

40 

30 

3.7803 

3.7804 

3.7805 

3.7805 

3.7806 

3.7807 

3.7807 

3.7808 

a7809 

3.7810 

40 

40 

3.7810 

3.78U 

3.7812 

3.7813 

3.7813 

3.7814 

3.7815 

3.7815 

3.7816 

a78l7 

40 

50 

3.7818 

3.7818 

3.7819 

3.7820 

3.7820 

3.7821 

3.7822 

3.7823 

a7823 

3.7824 

1   41 

0 

3.7825 

3.7825 

3.7826 

3.7827 

3.7828 

3.7828 

3.7829 

3.7830 

a7830 

3.7831 

41 

10 

3.7832 

3.7833 

3.7833 

3.7834 

3.7835 

3.7835 

8.7836 

3.7837 

3.7838 

3.7838 

41 

20 

3.7839 

3.7840 

3.7840 

3.7841 

3.7842 

3.7843 

3.7843 

3.7844 

a7845 

3.7845 

41 

30 

3.7846 

3.7847 

3.7848 

3.7848 

3.7849 

3.7850 

3.7850 

3.7851 

a7852 

3.7853 

41 

40 

3.7853 

3.7854 

3.7855 

3.7855 

3.7856 

3.7857 

3.7858 

3.7858 

3.7859 

3.7860 

41 

50 

3.7860 

3.7861 

3.7862 

37863 

3.7863 

3.7864 

3.7865 

3.7865 

3.7866 

3.7867 

1   48 

0 

3.7868 

3.7868 

3.7869 

3.7870 

3.7870 

3.7871 

3.7872 

3.7872 

3.7873 

3.7874 

42 

10 

3.7875 

3.7875 

3.7876 

3.7877 

3.7877 

3.7878 

3.7879 

3.7880 

3.7880 

3.7881 

43 

SO 

3.7882 

3.7882 

3.7883 

3.7884 

3.7885 

3.7885 

3.7886 

3.7887 

a7887 

3.7888 

42 

30 

8.7889 

3.7889 

3.7890 

3.7891 

3.7892 

3.7892 

3.7893 

3.7894 

a7894 

3.7895 

42 

40 

3.7896 

3.7897 

3.7897 

3.7898 

3.7899 

3.7899 

3.7900 

3.7901 

a7901 

3.7902 

42 

50 

3.7903 

a7904 

3.7904 

3.7905 

3.7906 

3.7906 

3.7907 

3.7908 

a790S 

3.7909 

1   43 

0 

3.7910 

3.79U 

3.7911 

3.7912 

3.7913 

3.7913 

3.7914 

3  7915 

a7916 

3.7916 

43 

10 

3.7917 

3.7918 

3.7918 

3.7919 

3.7920 

3.7920 

3.7921 

3.7922 

a7923 

3.7928 

43 

20 

3.7924 

3.7925 

3.7925 

3.7926 

3.7927 

3.7927 

3.7928 

3.7929 

a7980 

3.7930 

43 

30 

3.7981 

3.7982 

3.7932 

3.7933 

3.7934 

3.7934 

3.7985 

3.7936 

a7937 

3.7937 

43 

40 

3.7938 

3.7939 

3.7939 

3.7940 

3.7941 

3.7941 

a7942 

3.7943 

a7943 

rf.7944 

43 

50 

3.7945 

3.7946 

a7946 

3.7947 

3.7948 

3.7948 

3.7949 

a7950 

a7950 

3.7951 

1   44 

0 

3.7952 

3.7953 

3.7953 

3.7954 

3.7955 

3.7955 

3.7956 

a7957 

a7967 

3.7958 

44 

10 

3.7959 

3.7959 

3.7960 

3.7961 

3.7962 

3.7962 

3.7963 

a7964 

a7964 

a7965 

44 

20 

3.7966 

3.7966 

3.7967 

3.7968 

3.7969 

3.7969 

3.7970 

a797l 

a7971 

3.7972 

44 

30 

3.7973 

3.7973 

3.7974 

3.7975 

3.7975 

3.7976 

3.7977 

a7978 

a7978 

a7979 

44 

40 

3.7980 

3.7980 

3.7981 

3.7982 

3.7982 

3  7983 

3.7984 

a7984 

a7985 

3.7986 

44 

50 

3.7987 

3.7987 

3.7988 

3.7989 

3.7989 

3.7990 

a7991 

3.7991 

a7992 

a7993 

1   45 

0 

3.7993 

3.7994 

3.7995 

3.7995 

3.7996 

3/7997 

3.7998 

a7998 

3.7999 

3.8000 

45 

10 

3.8000 

3.8001 

3.8002 

3.8002 

8.8003 

3.8004 

3.8004 

a8005 

a8006 

3.8006 

45 

20 

3.8007 

3.8008 

3.8009 

3.8009 

3.8010 

3.8011 

3.8011 

3.8012 

a8013 

3.8013 

45 

30 

3.8014 

3.8015 

3.8015 

3.8016 

3.8017 

3.8017 

3.8018 

a80l9 

3.8020 

3.8020 

45 

40 

3.8021 

3.8022 

3.8022 

3.8023 

3.8024 

3.8024 

3.8025 

a8026 

a8026 

3.8027 

45 

50 

3.8028 

3.8028 

3.8029 

3.8030 

3.8080 

3.8031 

3.8032 

3.8033 

3.8033 

3.8034 

1   46 

0 

3.8035 

3.8035 

3.8036 

3.8036 

3J037 

3.8038 

3.8039 

3.8039 

3.8040 

3.8041 

46 

10 

3.8041 

3.8042 

3.8043 

3.8043 

3.8044 

3.8045 

3.8045 

3.8046 

3.8047 

3.8048 

46 

20 

3.8048 

3.8049 

3.8050 

3.8050 

3.8051 

3.8052 

3.8052 

3.8053 

3.8054 

3.8054 

46 

30 

3.8055 

3.8056 

3.8056 

3.8057 

3.8058 

3.8058 

3.8059 

3.8060 

a8060 

3.8061  ' 

46 

40 

3.8062 

3.8062 

3.8063 

3»064 

3.8065 

3.8065 

3.8066 

3.8067 

3.8067 

3.80681 

46 

50 

3.8069 

3.8069 

3.8070 

3.8071 

3.8071 

3.8072 

3.8073 

3.8073 

3.8074 

3J075  1 

1   47 

0 

3.8075 

3.8076 

3.8077 

3.8077 

3.8078 

3.8079 

3.8079 

3.8080 

a8081 

a808l 

47 

10 

3.8082 

3.8083 

3.8083 

3.8084 

3.8085 

3.8085 

3.8086 

3.8087 

3.8088 

3.8088 

47 

20 

3.8089 

3.8090 

3.8090 

3.8091 

3.8092 

3.8092 

3.8093 

a8094 

a8094 

3.8095  , 

47 

30 

3.8096 

3.8096 

3.8097 

3.8098 

3.8098 

8.8099 

3.8099 

a8ioo 

3.8101 

3.8102 

47 

40 

3.8102 

3.8103 

3.8104 

3.8104 

3.8105 

3.8106 

3.8106 

3.8107 

3.8108 

a8l08 

47 

50 

3.8109 

3.8110 

3.8110 

3.8111 

3.8112 

3.8112 

3.8113 

3.8114 

3.8114 

3.8116  * 

1  48 

0 

3.8116 

3.8116 

3.8117 

3.8118 

3.8118 

3.8119 

3.8120 

a8120 

a8121 

3.8122 

48 

10 

3.8122 

3.8123 

3.8124 

3.8124 

3.8125 

3.8126 

3.8126 

3.8127 

a8l28 

3.8128 

48 

20 

3.8129 

3.8130 

3.8130 

3.8131 

3.8132 

3.8132 

8.8133 

a8134 

3.8134 

aai35 

48 

30 

3.8136 

3.8136 

3.8137 

3.8138 

3.8138 

3.8139 

3.8140 

3.8140 

3.8141 

3.8142 

48 

40 

3.8142 

3.8143 

3.8144 

3.8144 

3.8145 

3.8146 

3.8146 

3.8147 

3.8148 

a8148 

48 

50 

3.8149 

3.8150 

3.8150 

3.8151 

3.8152 

3.8152 

3.8153 

3.8154 

3.8154 

3.8155 

1  49 

0 

3.8156 

3.8156 

3.8157 

3.8158 

3.8158 

3.8159 

3.8160 

3.8160 

3.8161 

a8162 

49 

10 

3.8162 

3.8163 

3.8164 

3.8164 

3.8165 

3.8166 

3.8166 

3.8167 

3.8168 

38168 

49 

20 

^8169 

3.8170 

3.8170 

3.8171 

3.8172 

3.8172 

3.8173 

3.8174 

3.8174 

3J175 

49 

30 

3.8176 

3.8176 

8.8177 

3.8178 

3.8178 

3.8179 

3.8180 

3.8180 

a8l81 

3J182  1 

49 

40 

3.8182 

3.8183 

3.8184 

3.8184 

3.8185 

3.8185 

3^186 

3.8187 

3.8188 

3.8188  ' 

49 

50 

3.8189 

3.8190 

3.8190 

3.8191 

3.8191 

3.8192 

3.8193 

3.8193 

3.8194 

3.8195 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Aic 

0 

1 

^ 

^ 

i 

5 

6 

1 

^ 

9 

o.   1  a 

3.8195 

3.8196 

3.8197 

3.8197 

3.8198 

3.8199 

3.8199 

3.8200 

3.8201 

3.8201 

50 

10 

3.8202 

3.8203 

3.8203 

3.8204 

3.8205 

3.8205 

3.8206 

3.8207 

3.8207 

8.8208 

50 

20 

3.8209 

3.8209 

3.8210 

3.8211 

3.821 1 

38212 

3.8213 

38213 

3.8214 

3.8214 

50 

30 

3.8215 

3.8216 

3.8216 

3.8217 

3.8218 

3.8218 

3.8219 

3.8220 

3.8220 

3.8221 

50 

40 

3.8222 

3.8222 

3.8223 

3.8224 

3.8224 

3.8225 

3.8226 

3.8226 

3.8227 

3.8228 

50 

50 

3.8228 

3.8229 

3.8230 

3.8230 

3.8231 

3.8231 

8.8232 

3.8233 

3.8233 

3.8234 

1  51 

0 

3.8235 

3.8235 

3.8236 

3.8237 

3.8237 

3.8238 

3.8239 

3.8239 

3  8240 

3.8241 

51 

10 

3.8241 

3.8242 

3.8243 

3.8243 

3.8244 

3.8245 

3.8246 

3.8246 

3.8246 

3.8247 

51 

20 

3.8248 

3.8248 

3.8249 

3.8250 

3.8250 

3.8251 

8.8252 

3.8252 

3.8253 

3.8254 

51 

30 

3.8254 

3.8255 

3.8256 

3.8256 

3.8257 

3.8258 

3.8258 

3.8259 

3.8259 

3.8260 

51 

40 

8.8261 

3.8261 

3.8262 

3.8263 

3.8263 

3.8264 

3.8265 

3.8265 

3.8266 

3.8267 

51 

60 

3.8267 

3.8268 

3.8269 

3.8269 

3.8270 

8.8270 

3.8271 

3.8272 

3.8272 

3.8273 

I  52 

0 

3.8274 

3.8274 

3.8275 

3.8276 

3.8276 

3.8277 

3.8278 

3.8278 

3.8279 

3.8280 

52 

10 

3.8280 

3.8281 

3.8281 

3.8282 

3.8283 

3.8283 

3.8284 

3.8285 

3.8285 

3.8286 

52 

20 

3.8287 

3.8287 

3.8288 

3.8289 

3.8289 

3.8290 

3.8290 

3.8291 

3.8292 

3.8292 

52 

30 

3.8293 

3.8294 

3.8294 

3.8295 

3.8296 

3.8296 

3.8297 

3.8298 

3.8298 

3.8299 

52 

40 

3.8299 

3.8300 

3.8301 

3.830f 

3.8302 

3.8303 

3.8303 

3.8304 

3.8305 

3.8306 

52 

60 

3.8306 

3.8307 

3.8307 

3.8308 

3.8308 

3.8309 

3.8310 

3.8310 

3.8311 

3.8312 

1  53 

0 

3.8312 

3.8313 

3.8314 

3.8314 

8.8315 

3.8315 

3.8316 

3.8317 

3.8317 

3.8318 

53 

10 

3.8319 

3.8319 

3.8320 

3.8321 

3.8321 

3.8322 

3.8323 

3.8323 

3.8324 

3.8324 

53 

20 

3.8325 

3.8326 

3  8326 

3.8327 

3.8328 

3.8328 

3.8329 

3.8330 

3.8330 

3.8331 

53 

30 

8.8331 

3.8332 

3.8333 

3.8333 

3.8334 

3.8335 

3.8335 

3.8336 

3.8337 

3.8337 

53 

40 

3.8338 

3.8338 

3.8339 

3.8340 

3.8340 

3.8341 

3.8342 

3.8342 

3.8343 

3.8344 

53 

50 

3.8344 

38345 

3.8345 

3.8346 

3.8347 

3.8347 

3.8348 

3.8349 

3.8349 

3.8350 

1  54 

0 

3.8351 

3.8351 

3.8352 

3.8352 

3.8353 

3.8354 

3.8354 

3.8356 

3.8356 

3.8356 

54 

10 

3.8357 

3.8358 

3.8358 

3.8359 

3.8359 

3.8360 

3.8361 

3.8361 

3.8362 

3.8363 

54 

20 

3.8363 

3.8864 

3.8365 

3.8365 

3.8366 

3.8366 

8.8367 

3.8368 

3.8368 

3.8369 

54 

30 

8.8370 

3.8370 

3.8371 

3.8371 

3.8372 

3.8373 

3.8373 

3.8374 

3.8375 

3.8376 

54 

40 

3.8376 

3.8377 

3.8377 

3.8378 

3.8378 

3.8379 

3.8380 

3.8380 

3.8381 

3.8382 

54 

50 

3.8382 

3.8383 

3.8383 

3.8384 

3.8385 

3.8385 

3.8386 

3.8387 

.  3.8387 

3.8388 

1  55 

0 

3.8388 

3.8389 

3.8390 

3.8390 

3.8391 

3;8392 

3.8392 

3.8393 

3.8394 

3.8394 

55 

10 

3.8395 

3.8395 

3.8396 

3.8397 

8.8397 

3.8398 

3.8399 

3.8399 

3.8400 

3.8400 

55 

20 

3.8401 

3.84Q2 

3.8402 

3.8403 

3.8404 

3.8404 

3.8405 

3.8405 

3.8406 

3.8407 

55 

30 

3.8407 

3.8408 

3.8409 

3.8409 

3.8410 

3.8410 

3.8411 

3.8412 

3.8412 

3.8413 

55 

40 

3.8414 

3.8414 

3.8415 

3.8415 

3.8416 

3.8417 

3.8417 

3.8418 

38419 

3.8419 

65 

50 

3.8420 

3.8420 

3.8421 

3.8422 

3.8422 

3.8423 

3.8424 

3.8424 

3.8425 

3.8425 

1  56 

0 

3.8426 

3.8427 

3.8427 

3.8428 

3.8429 

3.8429 

3.8430 

3.8430 

3.8431 

3.8432 

56 

10 

3.8432 

3.8433 

3.8434 

3.8434 

3.8435 

3.8435 

3.8436 

3.8437 

3.8437 

3.8438 

56 

20 

3.8439 

3.8439 

3.8440 

8.8440 

3.8441 

3.8442 

3.8442 

3.8443 

3.8444 

3.8444 

56 

30 

3.8445 

3.8445 

3.8446 

3.8447 

3.8447 

3.8448 

3.8448 

3.8449 

3.8450 

3.8450 

56 

40 

3.8451 

3.8452 

3.8452 

3.8453 

3.8453 

3.8454 

3.8455 

3.8455 

3.8456 

3.8457 

56 

50 

3.8457 

3.8458 

3.8458 

3.8459 

3.8460 

3.8460 

3.8461 

3.8462 

3.8462 

3.8463 

1  57 

0 

3.8463 

3.8464 

8.8466 

3.8465 

3.8466 

3.8466 

3.8467 

3.8468 

3.8468 

3.8469 

67 

10 

3.8470 

3.8470 

3.8471 

3.8471 

3.8472 

3.8473 

3.8473 

3.8474 

3.8474 

3.8475 

57 

20 

3.8476 

3.8476 

3.8477 

3.8478 

3.8478 

3.8479 

3.8479 

3.8480 

3.8481 

3.8481 

57 

30 

3.8482 

3.8483 

8.8483 

3.8484 

3.8484 

3.8485 

3.8486 

.3.8486 

3.8487 

3.8487 

67 

40 

3.8488 

3.8489 

8.8489 

3.8490 

3.8491 

3.8491 

3.8492 

3.8492 

3.8493 

3.8494 

57 

60 

3.8494 

8  8495 

3.8496 

3.8496 

3.8497 

3.8497 

3.8498 

3.8499 

i3.8499 

3.8500 

1  68 

0 

3.8500 

3.8501 

3.8502 

3.8502 

3.8503 

3.8503 

8.8504 

3.8505 

3.8505 

3.8506 

68 

10 

3.8506 

3.8607 

3.8508 

8.8508 

3.8509 

3.8510 

3.8510 

3.8511 

3.8611 

3.8512 

58 

20 

3.8513 

3.8613 

3.8514 

3.8614 

3.8515 

3.8516 

3.8516 

3.8517 

3.8517 

3.8518 

68 

30 

3.8519 

3.8519 

3.8620 

3.8521 

3.8521 

3.8522 

3.8522 

3.8523 

3.8524 

3.8524 

68 

40 

3.8525 

3.8525 

3.8526 

3.8527 

3.8527 

3.8528 

3.8528 

3.8529 

3.8530 

3.8530 

68 

50 

3.8531 

3.8532 

3.8532 

3.8633 

3.8533 

3.8534 

3.8535 

3.8535 

3.8536 

3.8536 

1  69 

0 

3.8537 

3.8538 

3.8638 

3.8539 

3.8539 

3.8540 

3.8541 

3.8541 

3.8542 

3.8542 

69 

10 

3.8543 

3.8544 

3.8644 

3.8545 

3.8.')45 

3.8546 

3.8547 

3.8547 

3.8548 

3.8549 

69 

20 

3.8549 

3.8550 

3.8650 

3.8551 

3.8552 

8.8552 

3.8553 

3.8553 

3.8554 

3.8556 

69 

30 

3.8555 

3.8556 

3.8556 

3.8557 

3.8558 

3.8558 

3.8559 

3.8559 

3.8560 

3.8561 

69 

40 

3  8561 

3.8562 

3  8562 

3.8563 

3.8564 

3.8564 

3.8565 

3.8565 

3.8566 

3.8567 

69 

50 

3.8567 

3.8568 

3.8568 

3.8569 

3.8570 

3.8570 

3.8571 

3.8572 

3.8572 

3.8573 
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TABLE    II. 


LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Aic 

6 

i 

S 

i 

4 

5 

M 

6 

7 

^ 

§ 

|b.(^-.S- 

3.8573 

3.8574 

8.8575 

3.8575 

3.8576 

3.8576 

3.8577 

3.8578 

3.8578 

33579 

0 

10 

3.8579 

8.8580 

3.8581 

3.8581 

3.8582 

3.8582 

3.8583 

3.8584 

3.8584 

3.8585 

0 

20 

3.8585 

3.85S6 

8.8587 

3.8587 

3  8588 

3.8588 

3.8589 

3.8590 

3.8590 

3.8591 

0 

SO 

3.8591 

3.8592 

8.8593 

3.8593 

3.8594 

38594 

3.8595 

3.8596 

3.8596 

3.8597 

0 

40 

3.8597 

3.8598 

3.8599 

3.8599 

3.8600 

3.8600 

3.8601 

3.8602 

3.8602 

3.8603 

0 

50 

3.8603 

3.8604 

3.8605 

3.8605 

3.8606 

3.8606 

3.8607 

3.8608 

3.8608 

3.8609 

3     1 

0 

3.8609 

3.8610 

3.8611 

3.8611 

3.8612 

3.8612 

3.8613 

3.8614 

3  8614 

3.8615 

10 

3.8615 

3.8616 

3.8617 

3.8617 

3.8618 

38618 

3.8619 

3.8620 

3.8620 

8.8621 

20 

3.8621 

3.8622 

3.8623 

3.8623 

3.8624 

3.8624 

3.8625 

3.8625 

8.8626 

3.8627 

30 

3.8627 

3.8628 

3.8628 

3.8629 

3.8630 

3.8630 

3.8631 

3.8631 

3.8682 

8.8633 

40 

3.8633 

3.8634 

3.8634 

3.8635 

3.8636 

.3.8636 

8.8637 

3:8637 

3.8688 

3.8639 

50 

3.8639 

3.8640 

3.8640 

3.8641 

3.8642 

3.8642 

3.8643 

3.8643 

3.8644 

3.8645 

8     2 

0 

3.8645 

3.8646 

3.8646 

3.8647 

3.8647 

3.8648 

3.8649 

3.8649 

3.8650 

3J650 

10 

3.8651 

3.8652 

3.8652 

3.8653 

3.8653 

8.8654 

3.8655 

3.8655 

3.8656 

3.8656 

20 

3.8657 

3.8658 

3.8658 

3.S659 

3.8659 

3.8660 

3.8661 

3.8661 

3.8662 

3.8662 

30 

3.8663 

3.8663 

3.8664 

3.8665 

3.8665 

3.8666 

3.8666 

3.8667 

3.8668 

3J668 

40 

3.8669 

3.8669 

3.8670 

3.8671 

3.8671 

3.8672 

3.8672 

3.8673 

3.8673 

3.8674 

50 

3.8675 

3.8675 

3.8676 

3.8676 

3.8677 

8.8678 

3.8678 

3.8679 

3.8679 

3.8680 

2     8 

0 

3.8681 

3.8681 

3.8682 

3.8682 

3.8683 

3.8684 

3.8684 

8.8685 

3.8685 

3.8686 

10 

3.8686 

3.8687 

3.8688 

3.8688 

3.8689 

3.8689 

3.8690 

3.8691 

8.8691 

3.8692 

20 

3.8692 

3.8693 

3.8693 

3.8694 

3.8695 

3.8695 

3.8696 

3.8696 

3.8697 

3.8698 

30 

3.8698 

3.8699 

3.8699 

3.8700 

3.8701 

3.8701 

3.8702 

3.8702 

3.8703 

3.8703 

40 

3.8704 

3.8705 

3.8705 

3.8706 

3.8706 

3.8707 

3.8708 

3.8708 

3.8709 

3.8709 

50 

3.8710 

3  8710 

3.8711 

3.8712 

3.8712 

3.8713 

3.8713 

3.8714 

3.8715 

3.8715 

2     4 

0 

3.8716 

3.8716 

3.8717 

3.8717 

3.8718 

3.8719 

3.8719 

3.8720 

3.8720 

3.8721 

10 

3.8722 

3.8722 

3.8723 

3.8723 

3.8724 

3.8724 

3.8725 

3.8726 

3.8786 

3.8727 

20 

3.8727 

3.8728 

3.8729 

3.8729 

3.8730 

3.8730 

3.8731 

3.8731 

3.8732 

3.8733 

30 

3.8733 

3.8734 

3.8734 

3.8735 

3.8736 

3.8736 

3.8737 

3.8737 

3.8738 

3.8738 

40 

3.8739 

3.8740 

3^740 

3.8741 

3.8741 

3.8742 

3.8742 

3.8743 

3.8744 

3.8744  J 

50 

3.8745 

3.8745 

3.8746 

3.8747 

3.8747 

3.8748 

3.8748 

3.8749 

3.8749 

3.8750 

2     5 

0 

3.8751 

3^751 

3.8752 

3.8752 

3.8753 

3.8754 

3.8754 

3.8755 

3.8755 

3.8756  j 

10 

3.8756 

3.8757 

3.8758 

3.8758 

3.8759 

3.8759 

3.8760 

3.8760 

3.8761 

3.8762 

1         5 

20 

3.8762 

3.8763 

3^763 

3.8764 

3.8764 

3.8765 

3.8766 

3.8766 

3.8767 

3.8767 

30 

3.8768 

3.8769 

3.8769 

3.8770 

3.8770 

3.8771 

3.8771 

3.8772 

3.8773 

3.8773 

40 

3.8774 

3.8774 

3.8775 

3.8775 

3.8776 

3.8777 

3.8777 

3.8778 

3  8778 

3.8779  1 

50 

3.8779 

3.8780 

3.8781 

3.8781 

3.8782 

3.8782 

3.8783 

3.8783 

3.8784 

3.8785  ! 

2     8 

0 

3.8785 

3.8786 

3.8786 

3.8787 

3.8788 

3.8788 

3.8789 

3.8789 

3.8790 

3.8790' 

10 

3.8791 

3.8792 

3.8792 

3.8793 

3.8793 

3.8794 

3.8794 

3.8795 

3.8796 

3.8796 

20 

3.8797 

3.8797 

3.8798 

3.8798 

3.8799 

3.8800 

3.8800 

3.8801 

3.8801 

3.8802 

30 

3.8802 

3.8803 

3.8804 

3.8804 

3.8805 

3.8805 

3.8806 

3.8806 

3.8807 

3.8808 

40 

3.8808 

3.8809 

3.8809 

3.8810 

3.8810 

3.8811 

3.8812 

3.8812 

3.8813 

3.8818 

50 

3.8814 

3.8814 

3.8815 

3.8816 

3.8816 

3.8817 

3.8817 

3.8818 

3.8818 

3.8819 

2     7 

0 

3.8820 

3.8820 

3.8821 

3.8821 

3.8822 

a8822 

3.8823 

3.8824 

3.8824 

3.8825 

10 

3.8825 

3.8826 

3.8826 

3.8827 

3.8828 

3.8828 

3.8829 

3.8829 

3.8830 

3.8830 

20 

3.8831 

3.8832 

3.8832 

3.8833 

3.8833 

3.8834 

3.8834 

3.8835 

3.8835 

3.8836  1 

30 

3.8837 

3.8837 

3.8838 

3.8838 

3.8839 

3.8839 

3.8840 

3.8841 

8.8841 

3.8842 

40 

3.8842 

3.8843 

38843 

3.8844 

3.8845 

3.8845 

3^846 

3.8848 

3.8847 

3.8847 

50 

3.8848 

3  8849 

3.8849 

3.8850 

3.8850 

3.8851 

3.8851 

3.8852 

3.8852 

3J853 

8     8 

0 

3.8854 

3.8854 

3.8855 

3.8855 

3.8856 

3.8856 

3.8857 

3.8858 

3.8858 

3.8859 

10 

3.8859 

3.8860 

3.8860 

3.8861 

3.8862 

3.8862 

3.8863 

3.8863 

3.8864 

3.8864  . 

8 

20 

3.8865 

3.8865 

3.8866 

3.8867 

3.8867 

3.8868 

3.8868 

3.8869 

3.8869 

3.8870 

1          8 

30 

3.8871 

3.8871 

3.8872 

3.8872 

3.8873 

3.8873 

3.8874 

3.8874 

3.8875 

3.8876 

1         ^ 

40 

3.8876 

3^877 

3.8877 

3.8878 

3.8878 

3.8879 

3.8880 

3.8880 

3.8881 

3.8881 

U         8 

50 

3.8882 

3.8882 

3.8883 

3.8883 

3.8884 

3.8885 

3.8885 

3.8886 

3JWW6 

3J887 

2     8 

0 

38887 

3.8888 

3.8889 

3.8889 

3.8890 

3.8890 

3.8891 

3.8891 

3.8892 

3.8892 

10 

3.8893 

3.8894 

8.8894 

8.8895 

3.8895 

3.8896 

3.8896 

3.8897 

3.8897 

3.8898 

20 

3.8899 

3.8899 

3.8900 

3.8900 

3.8901 

3.8901 

3.8902 

3.8903 

3.89an 

3.8904 

30 

3.8904 

3.8905 

8.8905 

3.8906 

3.8906 

3.8907 

3.8908 

3.8908 

3.8909 

3.8909 

40 

3.8910 

3.8910 

38911 

3.8911 

3.8912 

3.8912    3.8913 

3.8914 

3.8914 

3.8915 

50 

3.8915 

8.8916 

3.8916 

3.8917 

3.8918 

3.8918    3.8919 

3.8919 

3.8920 

8i920 

21 


TABLE   II. 


LOGARITHMS  OF  SMAU4  ABQS  IN  SPACE  OR  TIME. 

Arc 

d 

N 
1 

^ 

i 

i 

5 

1 

M 

6 

3.8924 

7 

8 

9 

jb-KJiB.  0^ 

3.8921 

8.8922 

3.8922 

3.8923 

3J923 

3.8924 

3.8925 

3.8925 

3.8926 

10 

10 

8.8927 

3.8927 

3.8928 

3.8928 

3.8929 

3.8929 

3.8930 

3.8930 

8.8931 

3.8932 

10 

20 

3.8932 

3.8933 

3.8933 

3.8934 

3.8934 

3.8935 

3.8935 

3.8936 

3.8937 

3.8937 

10 

30 

3.893S 

3.8938 

3.8939 

3.8939 

3.8940 

3.8940 

3.8941 

3.8941 

3.8942 

3.8943 

10 

40 

3^943 

3.8944 

3.8944 

3.8945 

3.8945 

3.8946 

3.8946 

3.8947 

3.8948 

3.8948 

10 

50 

3.8949 

3.8949 

3.8950 

3.8950 

3.8951 

3.8951 

3.8952 

3.8953 

3.8953 

3.8954 

2  11 

0 

3.8954 

3.8955 

3.8955 

3.8956 

3.8956 

3.8957 

3.8958 

3.8958 

3.8959 

3.8959 

11 

10 

3.8960 

3.8960 

3.8961 

3.8961 

3.8962 

3.8963 

3.8963 

3.8964 

3.8964 

3.8965 

11 

20 

3.8965 

3.8966 

3.8966 

3.8967 

3.8967 

3.8968 

3.8969 

3.8969 

8.8970 

3.8970 

11 

30 

3.8971 

3.8971 

3.8972 

3.8972 

3.8973 

3.8974 

3.8974 

3.8975 

3.8975 

3.8976 

11 

40 

3.8976 

3.8977 

3.8977 

3.8978 

3.8978 

3.8979 

3.8980 

3.8980 

3.8981 

3.8981 

11 

50 

8.8982 

3.8982 

3.8983 

3.8983 

3.8984 

3.8985 

3.8985 

3.8986 

3.8986 

3.8987 

2  IS 

0 

3.8987 

3.8988 

3.8988 

3.8989 

3.8989 

3.8990 

3.8991 

3.8991 

3.8992 

3.8992 

13 

10 

3.8993 

3.8993 

3.8994 

3.8994 

8.8995 

3.8995 

3.8996 

3.8997 

3.8997 

3.8998 

12 

20 

3.8998 

3.8999 

3.8999 

3.9000 

3.9000 

3.9001 

3.9001 

3.9002 

3.9003 

3.9003 

12 

30 

8.9004 

3.9004 

3.9005 

3.9005 

3.9006 

3.9006 

3.9007 

3.9007 

3.9008 

3.9009 

12 

40 

3.9009 

3.9010 

3.9010 

3.901 1 

3.9011 

3.9012 

3.9012 

3.9013 

3.9013 

3.9014 

12 

50 

3.9015 

3.9015 

3.9016 

3.9016 

3.9017 

3.9017 

3.9018 

3.9018 

3.9019 

3.9019 

2  18 

0 

3.9020 

3.9021 

3.9021 

3.9022 

3.9022 

3.9023 

3.9023 

3.9024 

3.9024 

3.9025 

13 

10 

3.9025 

3.9026 

3.9027 

3.9027 

3.9028 

8.9028 

3.9029 

3.9029 

3.9030 

8.9030 

13 

20 

3.9031 

3.9031 

3.9032 

3.9033 

3.9033 

3.9034 

3.9034 

3.9035 

3.9035 

3.9036 

13 

30 

3.9036 

3.9037 

3.9037 

3.9038 

3.9038 

3.9039 

3.9040 

3  9040 

3.9041 

3.9041 

13 

40 

3.9042 

3.9042 

3.9048 

3.9043 

3.9044 

3.9044 

3.9045 

3.9046 

3.9046 

3.9047 

13 

50 

3.9047 

3.9048 

3.9048 

3.9049 

3.9049 

3.9050 

3.9050 

3.9051 

8.9051 

3.9052 

2  14 

0 

3.9053 

3.9053 

3.9054 

3.9054 

3.9055 

3.9055 

3.9056 

3.9056 

3.9057 

3.9057 

U 

10 

3.9058 

3.9058 

3.9059 

3.9060 

3.9060 

3.9061 

3.9061 

3.9062 

3.9062 

3.9063 

14 

20 

3.9063 

3.9064 

3.9064 

3.9065 

3.9066 

3.9066 

3.9067 

3.9067 

3.9068 

3.9068 

U 

30 

3.9069 

3.9069 

3.9070 

3.9070 

3.9071 

3.9071 

3.9072 

3.9073 

3.9073 

3.9074 

14 

40 

3.9074 

3.9075 

3.9075 

3.9076 

3.9076 

3.9077 

3.9077 

3.9078 

3.9078 

3.9079 

14 

50 

3.9079 

3.9080 

3.9081 

3.9081 

3.9082 

39082 

3.9083 

3.9083 

3.9084 

3.9084 

2  15 

0 

3.9085 

3.9085 

3.9086 

3.9086 

3.9087 

3.9088 

3.9088 

3.9089 

3.9089 

3.9090 

15 

10 

3.9090 

3.9091 

3.9091 

3.9092 

3.9092 

'  3.9093 

3.9003 

3.9094 

3.9094 

3.9095 

15 

30 

3.9096 

3.9096 

3.9097 

3.9097 

3.9098 

3.9098 

3.9099 

3.9099 

3.9100 

3.9100 

15 

80 

3.9101 

3.9101 

3.9102 

3.9103 

3.9103 

3.9104 

3.9104 

3.9105 

3.9105 

3.9106 

15 

40 

3.9106 

3.9107 

3.9107 

3.9108 

3.9108 

3.9109 

3.9109 

3.9110 

3.9111 

3.9111 

15 

50 

3.9112 

3.9112 

3.9113 

3.9113 

3.9114 

3.9114 

3.9115 

3.9115 

3.9116 

3.9116 

2  16 

0 

3.9117 

3.9117 

3.9118 

3.9118 

3.9119 

3.9120 

3.9120 

3.9121 

3.9121 

3.9122 

16 

10 

3.9122 

3.9123 

3.9123 

3.9124 

3.9124 

3.9125 

3.9125 

3.9126 

3.9126 

3.9127 

16 

20 

3.9128 

3.9128 

3.9129 

3.9129 

3.9130 

3.9130 

3.9131 

3.9131 

3.9132 

3.9132 

16 

30 

3.9133 

3.9133 

3.9134 

3.9134 

3.9135 

3.9135 

3.9136 

3.9137 

3.9137 

3.9138 

16 

40 

3.9138 

3.9139 

3.9139 

3.9140 

3.9140 

3.9141 

3.9141 

3.9142 

3.9142 

3.9143 

16 

50 

3.9143 

3.9144 

3.9144 

3.9145 

3.9146 

3.9146 

3.9147 

3.9147 

3.9148 

3.9148 

a  \7 

0 

3.9149 

3.9149 

3.9150 

3.9150 

3.9151 

3.9151 

3.9152 

3.9152 

3.9153 

3.9153 

17 

10 

3.9154 

3.9155 

3.9155 

3.9156 

3.9156 

3.9157 

3.9157 

3.9158 

3.9158 

3.9159 

17 

20 

3.9159 

3.9160 

3.9160 

3.9161 

3.9161 

3.9162 

3.9162 

3.9163 

3.9163 

3.9164 

17 

80 

3.9165 

3.9165 

3.9166 

3.9166 

3.9167 

3.9167 

3.9168 

3.9168 

3.9169 

3.9169 

17 

40 

3.9170 

3.9170 

3.9171 

3.9171 

3.9172 

3.9172 

3.9173 

3.9173 

3.9174 

3.9175 

V 

50 

3.9175 

3.9176 

3.9176 

3.9177 

3.9177 

3.9178 

3.9178i 

3.9179 

3.9179 

3.9180 

2  18 

0 

3.9180 

3.9181 

3.91S1 

3.9182 

8.9182 

3.9183 

8.9183 

3.9184 

3.9184 

3.9185 

18 

10 

3.9186 

3.9186 

3.9187 

3.9187 

3.9188 

3.9188 

3.9iaSi 

3.9189 

3.9190 

3.9190 

18 

20 

3.9191 

3.9191 

3.9192 

3.9192 

3.9193 

3.9193 

3.9194 

3.9194 

3.9195 

3.9195 

IS 

30 

3.9196 

a9197 

3.9197 

3.9198 

3.9198 

8.9199 

3.91S19 

3.9200 

3.9200 

3.9201 

IS 

40 

3.9201 

3.9202 

3.9202 

3.9203 

3.9203 

3.9204 

3.9204 

3.9205 

3.9205 

3.9206 

IS 

50 

3.9206 

3.9207 

3.9207 

3.9208 

3.9209 

8.9209 

3.9210 

3.9210 

3.9211 

3.9211 

2  19 

0 

3.9212 

3.9212 

3.9213 

3.9213 

3.9214 

8.9214 

3.9215 

8.9215 

3.9216 

3.9216 

Id 

10 

3.9217 

3,9217 

3.9218 

3.9218 

3.9219 

3.9219 

3.9220 

3.9221 

3.9221 

3.9222 

19 

20 

3.9222 

3.9223 

3.9223 

3.9224 

3.9224 

3.9225 

8.9225 

3.9226 

3.9226 

3.9227 

19 

30 

3.9227 

3.9228 

3.9228 

3.9229 

3.9229 

3.9230 

3.9230 

3.9231 

3.9231 

3.9232 

g   19 

40 

3.9232 

3.9233 

3.9233 

3.9234 

3.9235 

3.9235 

3.9236 

3.9236 

3.9237 

3.9237 

1   19 

50 

3.9238 

a9238 

3.9239 

3.9239 

8.9240 

3.9240 

3.9241 

3.9241 

3.9242 

3.9242 

35 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME.      | 

Arc. 

d 

N 
1 

2 

d 

4 

5 

6 

7 

8" 

9 

2'»-20'»*  O*- 

3.9243 

3.9243 

3.9244 

3.9244 

3.9245 

3.9245 

3.9246 

3.9246 

3.9247 

3.9247 

20 

10 

3.9248 

3.9248 

3.9249 

3.9250 

3.9250 

3.9251 

3.9251 

3.9252 

3.9252 

3.9253 

20 

20 

3.9253 

3.9254 

3.9254 

3.9255 

3.9255 

3.9256 

3.9256 

3.9257 

3.9257 

3.9258 

20 

30 

3.9258 

3.9259 

3.9259 

3.9260 

3.9260 

3.9261 

3.9261 

3.9262 

3.9262 

3.9263 

20 

40 

3.9263 

3.9264 

3.9264 

3.9265 

3.9265 

3.9266 

3.9267 

3.9267 

3.9268 

3.9268 

20 

50 

3.9269 

3.9269 

3.9270 

3.9270 

3.9271 

3.9271 

3.9272 

3.9272 

3.9273 

3.9273 

2  21 

0 

3.9274 

3.9274 

3.9275 

3.9275 

3.9276 

3.9276 

3.9277 

3.9277 

3.9278 

3.9278 

21 

10 

3.9279 

3.9279 

3.9280 

3.9280 

3.9281 

3.9281 

3.9282 

3.9282 

3.9263 

3.9283 

21 

20 

3.9284 

3.9284 

3.9285 

3.9285 

3.9286 

3.9287 

3.9287 

3.9288 

3.9288 

3.9289 

21 

30 

3.9289 

3.9290 

3.9290 

3.9291 

3.9291 

3.9292 

3.9292 

3.9293 

3.9293 

3.9294 

21 

40 

3.9294 

3.9295 

3.9295 

3.9296 

3.9296 

3.9297 

3.9297 

3.9298 

3.9298 

3.9299 

21 

50 

3.9299 

3.9300 

3.9300 

3.9301 

3.9301 

3.9302 

3.9302 

3.9303 

3.9303 

3.9304 

2  22 

0 

3.9304 

3.9305 

3.9305 

3.9306 

3.9306 

3.9307 

3.9307 

3.9308 

3.9308 

3.9309 

22 

10 

3.9309 

3.9310 

3.9311 

3.9311 

3.9312 

3.9312 

3.9313 

3.9313 

3.9314 

3.9314 

22 

20 

3.9315 

3.9315 

3.9316 

3.9316 

3.9317 

3.9317 

3.9318 

3.9318 

3.9319 

3.9319 

22 

30 

3.9320 

3.9320 

3.9321 

3.9321 

3.9322 

3.9322 

3.9323 

3.9323 

3.9324 

3.9324 

22 

40 

3.9325 

3.9325 

3.9326 

3.9326 

3.9327 

3,9327 

3.9328 

3.9328 

3.9329 

3.9329 

22 

50 

3.9330 

3.9330 

3.9331 

3.9331 

3.9332 

3.9332 

3.9333 

3.9333 

3.9334 

3.9334 

2  23 

0 

3.9335 

3.9335 

3.9336 

3.9336 

3.9337 

3.9337 

3.9338 

3.9338 

3.9339 

3.9339 

23 

10 

3.9340 

3.9340 

3.9341 

3.9341 

3.9342 

3.9342 

3.9343 

3.9343 

3.9344 

3.9344 

23 

20 

3.9345 

3.9345 

3.9346 

3.9346 

3.9347 

3.9348 

3.9348 

3.9349 

3.9349 

3.9350 

23 

30 

3.9350 

3.9351 

3.9351 

3.9352 

3.9852 

3.9353 

3.9353 

3  9354 

3.9354 

3.9355 

23 

40 

3.9355 

3.9356 

3.9356 

3.9357 

3.9357 

3.9358 

3.9358 

3.9359 

3.9359 

3.9360 

23 

50 

3.9360 

3.9361 

3.9361 

3.9362 

3.9362 

3.9363 

3.9363 

3.9364 

3.9364 

3.9365 

2  24 

0 

3.9365 

3.9366 

3.9366 

3.9367 

3.9367 

3.9368 

3.9368 

3.9369 

3.9369 

3.9370 

24 

10 

3.9370 

3.9371 

3.9871 

3.9372 

8.9372 

3.9373 

3.9373 

3.9374 

a9374 

3.9375  1 

24 

20 

3.9375 

3.9376 

3.9376 

3.9377 

3.9377 

8.9378 

3.9378 

3.9379 

3.9379 

3.9380 

24 

30 

3.9380 

3.9381 

3.9381 

3.9382 

3.9382 

3.9383 

3.9383 

3.9384 

3.9384 

3.9385 

24 

40 

3.9385 

3.9386 

3.9386 

3.9387 

3.9387 

a9388 

3.9388 

3.9389 

8.9389 

3.9390 

24 

50 

3.9390 

3.9391 

3.9391 

3.9392 

3.9392 

3  9393 

3.9393 

3.9394 

3.9394 

3.9395 

2  25 

0 

3.9395 

3.9396 

3.9396 

8.9897 
3.9402 

3.9397 

3.9398 

3.9398 

3.9399 

3.9399 

3.9400 

25 

10 

3.9400 

3.9401 

3.9401 

3.9402 

3.9403 

3.9403 

3.9404 

3.9404 

3.9405 

25 

20 

a9405 

3.9406 

3.9406 

3.9407 

3.9407 

3.9408 

3.9408 

3.9409 

3.9409 

3.9410 

25 

30 

3.9410 

3.9411 

3.9411 

3.9412 

3.9412 

3.9413 

3.9413 

3.9414 

3.9414 

3.9415 

25 

40 

3.9415 

3.9416 

3.9416 

3.9417 

3.9417 

3.9418 

3.9418 

3.9419 

3.9419 

3.9420 

25 

50 

3.9420 

8.9421 

3.9421 

3.9422 

3.9422 

3.9423 

3.9423 

3.9424 

3.9424 

3.9425 

2  26 

0 

3.9425 

3.9426 

3.9426 

3.9427 

3.9427 

3.9428 

3.9428 

8.9429 

3.9429 

3.9430 

26 

10 

3.9430 

3.9430 

3.9431 

3.9431 

3.9432 

3.9432 

3.9433 

3.9433 

3.9434 

3.9434 

26 

20 

3.9435 

3.9435 

3.9436 

3.9436 

3.9437 

3.9437 

3.9438 

3.9438 

3.9439 

3.9439 

26 

30 

3.9440 

3.9440 

3.9441 

3.9441 

3.9442 

3.9442 

3.9443 

3.9443 

3.9444 

3.9444 

26 

40 

3.9445 

3.9445 

3.9446 

3.9446 

3.9447 

3.9i47 

3.9448 

3.9448 

8.9449 

3.9449 

26 

50 

3.9450 

3.9450 

3.9451 

3.9451 

3.9452 

3.9452 

3.9453 

3.9453 

8.9454 

3.9454 

2  27 

0 

3.9455 

3.9455 

3.9456 

3.9456 

3.9457 

3.9457 

3.9458 

3.9458 

3.9459 

3.9459 

27 

10 

3.9460 

3.9460 

3.9461 

3.9461 

3.9462 

8.9462 

3.9463 

3.9463 

3.9464 

3.9464 

27 

20 

3.9465 

3.9465 

3.9466 

3.9466 

3.9466 

3.9467 

3.9467 

3.9468 

3.9468 

3.9469 

27 

30 

3.9469 

3.9470 

3.9470 

3.9471 

3.9471 

3.9472 

3.9472 

3.9473 

3^473 

3.9474 

27 

40 

3.9474 

3.9475 

3.9475 

3.9476 

3.9476 

8.9477 

3.9477 

3.9478 

3.9478 

3.9479 

27 

50 

3.9479 

3.9480 

3.9480 

3.9481 

3.9481 

3.9482 

3.9482 

3.9483 

3.9483 

3.9484 

2  28 

0 

3.9484 

3.9485 

3.9485 

3.9486 

3.9486 

3.9487 

3.9487 

3.9488 

3.9488 

3.9489 

28 

10 

3.9489 

3.9490 

3.9490 

3.9490 

3.9491 

3.9491 

3.9492 

3.9492 

3.9493 

3.9493 

28 

20 

3.9494 

3.9494 

3.9495 

3.9495 

3.9496 

3.9496 

3.9497 

3.9497 

3.9498 

3.9498 

28 

30 

3.9499 

8.9499 

3.9500 

3.9500 

3.9501 

3.9501 

3.9502 

3.9502 

3.9503 

3.9503 

28 

40 

3.9504 

3.9504 

3.9505 

3.9505 

3.9506 

3.9506 

3.9507 

3.9507 

3.9508 

3.9506 

28 

50 

3.9509 

3.9509 

3.9509 

3.9510 

3.9510 

3.9511 

3.9511 

3.9512 

8.9512 

3.9513 

2  29 

0 

3.9513 

3.9514 

3.9514 

3.9515 

8.9515 

8.9516 

3.9516 

3^517 

3.9517 

3.9518 

29 

10 

3.9518 

3.9519 

3.9519 

3.9520 

3.9520 

3.9521 

3.9521 

3.9522 

3.9522 

3.9523 

29 

20 

3.9523 

3.9524 

3.9524 

3.9525 

3.9525 

3.9526 

3.9526 

3.9526 

8.9527 

3.9527 
3.9531  1 

29 

30 

3.9528 

3.9528 

3.9529 

3.9529 

3.9530 

3.9530 

3.9531 

3.9531 

3.9532 

H   29 

40 

3.9533 

3.9533 

3.9534 

3.9534 

3.9535 

3.9535 

8.9536 

3.9536 

3.9537 

39537  1 

50 

3.9538 

3.9538 

3.9539 

3.9539 

3.9540 

3.9540 

3.9540 

3.9541 

3.9541 

3J541 

96 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Arc. 

d 

1 

§ 

d 

4 

^ 

^ 

7 

i 

§ 

|h.3(;« 

1.  0.. 

3.9542 

3.9543 

3.9543 

3.9544 

8.9544 

3.9545 

3.9545 

3.9546 

8.9546 

3.9547 

30 

10 

3.9547 

3.9548 

3.9548 

3.9549 

3.9549 

3.9550 

3.9550 

3.9551 

3.9551 

3.9552 

30 

20 

3.9552 

3.9553 

3.9553 

3.9554 

39554 

3.9554 

3.9555 

39555 

3.9556 

3.9556 

30 

30 

3.9557 

3.9557 

3.9558 

3.9558 

3.9559 

3.9559 

3.9560 

3.9560 

3.9561 

3.9561 

SO 

40 

3.9562 

3.9562 

3.9563 

3.9563 

3.9564 

3.9564 

3.9565 

3.9565 

3.9566 

3.9566 

30 

50 

8.9566 

3.9567 

3.9567 

3.9568 

3.9568 

3.9569 

3.9569 

3.9570 

3.9570 

3.9571 

2  31 

0 

3.9571 

3.9572 

3.9572 

3.9573 

3.9573 

3.9574 

3.9574 

3.9575 

3.9575 

3.9576 

31 

10 

3.9576 

3.9577 

3.9577 

3.9578 

3.9578 

8.9578 

3.9579 

3.9579 

3.9580 

3.9580 

31 

20 

3.9581 

3.9581 

3.9582 

3.9582 

3.9583 

3.9583 

3.9584 

3.9584 

3  9585 

3.9585 

31 

30 

3.9586 

3.9586 

3.9587 

3.9587 

3.9588 

3.9588 

3.9589 

3.9689 

3.9589 

3.9590 

31 

40 

3.9590 

3.9591 

3.9591 

3.9592 

3.9592 

3.9593 

3.9593 

3.9594 

3.9594 

3.9595 

31 

50 

3.9595 

3.9596 

3.9596 

3.9697 

3.9597 

3.9598 

3.9598 

3.9599 

3.9599 

3.9599 

2  32 

0 

3.9600 

3.9600 

3.9601 

3.9601 

3.9602 

3.9602 

3.9603 

3.9603 

3.9604 

3.9604 

32 

10 

3.9605 

3.9605 

3.9606 

3.9606 

3.9607 

3.9607 

3.9608 

3.9608 

3.9609 

3.9609 

32 

20 

3.9609 

3.9610 

3.9610 

3.9611 

3.9611 

3.9612 

3.9612 

3.9613 

3.9613 

3.9614 

32 

30 

3.9614 

3.9615 

3.9615 

3.9616 

3.9616 

3.9617 

3.9617 

3.9618 

3.9618 

3.9618 

32 

40 

3.9619 

3.9619 

3.9620 

3.9620 

3.9621 

3.9621 

3.9622 

3.962i 

3.9623 

3  9623 

32 

50 

3.9624 

3.9624 

3.9625 

3.9625 

3.9626 

3.9626 

3.9627 

3.9627 

3.9627 

3.9628 

2  33 

0 

3.9628 

3.9629 

3.9629 

3.9630 

3.9630 

8.9631 

3.9631 

3.9632 

3.9632 

3.9633 

33 

10 

3.9633 

3.9634 

3.9634 

3.9634 

3.9635 

3.9635 

3.9636 

3.9636 

3.9637 

3.fl637 
3.9642 

33 

20 

3.9638 

3.9638 

3.9639 

3.9639 

3.9640 

3.9640 

3.9641 

3.9641 

3.9642 

33 

30 

3.9642 

3.9643 

3.9643 

3.9644 

3.9644 

3.9645 

3.9645 

3.9646 

3.9646 

3.9647 

33 

40 

3.9647 

3.9648 

3.9648 

3.9649 

3.9649 

3.9650 

3.9650 

3.9651 

3.9651 

3.9652 

33 

50 

3.9652 

3.9653 

3.9653 

3.9653 

3.9654 

3.9654 

3.9655 

3.9655 

3.9656 

3.9656 

2  34 

0 

3.9657 

3.9657 

3.9658 

3.9658 

3.9658 

3.9659 

3.9659 

3.9660 

3.9660 

3.9661 

34 

10 

3.9661 

3.9662 

3.9662 

3.9663 

3.9663 

8.9664 

3.9664 

3.9665 

3.9665 

3.9665 

34 

20 

3.9666 

3.9666 

3.9667 

3.9667 

3.9668 

3.9668 

3.9669 

3.9669 

3.9670 

3.9670 

34 

30 

3.9671 

3.9671 

3.9672 

3.9672 

3.9672 

8.9673 

3.9673 

3.9674 

3.9674 

3.9675 

34 

40 

3.9675 

3.9676 

3.9676 

3.9677 

8.9677 

3.9678 

3.9678 

3.9679 

3.9679 

3.9680 

34 

50 

3.9680 

3.9681 

3.9681 

3.9682 

3.9682 

3.9682 

3.9683 

3.9683 

3.9684 

3.9684 

2  35 

0 

3.9685 

3.9685 

3.9686 

3.9686 

3.9687 

3.9687 

3.9688 

3.9688 

3.9689 

3.9689 

35 

10 

3.9689 

3.9690 

3.9690 

3.9691 

3.9691 

3.9692 

3.9692 

3.9693 

3.9693 

3.9694 

35 

20 

3.9694 

3.9695 

3.9695 

3.9696 

3.9696 

3.9696 

3.9697 

3.9697 

3.9698 

3.9698 

35 

30 

3.9699 

3.9699 

3.9700 

3.9700 

8.9701 

3.9701 

3.9702 

3.9702 

3.9703 

3.9703 

35 

40 

8.9703 

3.9704 

3.9704 

3.9705 

3.9705 

3.9706 

3.9706 

8.9707 

3.9707 

3.9708 

35 

50 

3.9708 

3.9709 

3.9709 

3.9710 

3.9710 

3.9710 

3.9711 

3.9711 

3.9712 

3.9712 

2  36 

0 

3.9713 

3.9713 

3.9714 

3.9714 

3.9715 

3.9715 

8.9716 

3.9716 

3.9716 

3.9717 

36 

10 

3.9717 

3.9718 

3.9718 

3.9719 

3.9719 

3.9720 

3.9720 

3.9721 

3.9721 

3.9722 

36 

20 

3.9722 

3.9722 

3.9723 

3.9723 

3.9724 

3.9724 

3.9725 

3.9725 

3.9726 

3.9726 

36 

30 

3.9727 

3.9727 

3.9728 

3.9728 

3.9729 

3.9729 

3.9729 

3.9730 

3.9730 

3.9731 

36 

40 

3.9731 

39732 

3.9732 

3.9733 

3.9733 

3.9734 

3.9734 

3.9735 

3.9735 

3.9735 

36 

50 

3.9736 

3.9736 

3.9737 

3.9737 

3.9738 

3.9738 

3.9739 

3.9739 

3.9740 

3.9740 

2  37 

0 

3.9741 

3.9741 

3.9741 

3.9742 

3.9742 

3.9743 

3.9743 

3.9744 

3.9744 

3.9745 

37 

10 

3.9745 

3.9746 

3  9746 

3.9746 

.3.9747 

3.9747 

3.9748 

3.9748 

3.9749 

3.9749 

37 

20 

3.9750 

3.9750 

3.9751 

3.9751 

3.9752 

3.9752 

3.9752 

3.9753 

3.9753 

3.9754 

37 

30 

3.9754 

3.9755 

3.9755 

3.9756 

3.9756 

3.9757 

3.9757 

8.9758 

3.9758 

3.9758 

37 

40 

3.9759 

3.9759 

3.9760 

3.9760 

3.9761 

3.9761 

3.9762 

3.9762 

3.9763 

3.9763 

37 

50 

3.9763 

3  9764 

3.9764 

3.9765 

3.9765 

3.9766 

3.9766 

3.9767 

3.9767 

3.9768 

2  38 

0 

3.9768 

3.9769 

3.9769 

3.9769 

3.9770 

8.9770 

3.9771 

3.9771 

8.9772 

3.9772 

38 

10 

3.9773 

3.9773 

3.9774 

3.9774 

3.9774 

3.9775 

3.9775 

3.9776 

3.9776 

3.9777 

38 

20 

3.9777 

3.9778 

3.9778 

3.9779 

3.9779 

3.9779 

3.9780 

8.9780 

3.9781 

3.9781 

38 

30 

3.9782 

3.9782 

3.9783 

3.9783 

3.9784 

3.9784 

3.9785 

3.9785 

3.9785 

3.9786 

38 

40 

3.9786 

3.9787 

3.9787 

3.9788 

3.9788 

3.9789 

3.9889 

3.9790 

8.9790 

3.9790 

38 

50 

3.9791 

3.9791 

3.9792 

3.9792 

8.9793 

3.9793 

3.9794 

3.9794 

3.9795 

3.9795 

2  39 

0 

3  9795 

3.9796 

3.9796 

3.9797 

3.9797 

3.9798 

3.9798 

3.9799 

3.9799 

3.9800 

39 

10 

3.9800 

3.9800 

3.9801 

3.9801 

3.9802 

8.9802 

3.9803 

3.9803 

3.9804 

3.9804 

39 

20 

3.9805 

S.9805 

3.9805 

3^806 

3.9806 

3.9807 

3.9807 

3.9808 

3.9808 

8.9809 

89 

30 

3.9809 

3.9810 

3.9810 

319810 

3.9811 

3.9811 

3.9812 

3.9812 

8.9813 

3.9813 

39 

40 

3.9814 

3.9814 

3.9815 

3.9815 

3.9815 

3.9816 

3.9816 

3.9817 

3.9817 

3.9818 

39 

50 

3.9818 

3.9819 

3.9819 

3.9819 

3.9820 

3.9820 

3.9821 

3.9821 

8.9822 

3.9822 

27 


TABLE   II. 


LOGARITHMS  OP  SMALL  ARCS  IN  SPACE  OR  TIME.              | 

Arc 

0 

N 
1 

2 

i 

• 

4 

5 

6 

7 

i 

i 

O.          1         u 

3.9823 

3.9823 

3.9824 

3.9824 

3.9825 

3.9825 

3.9825 

3.9826 

3.9826 

3.9827 

40 

10 

3.9827 

3.9828 

3.9828 

3.9829 

3.9829 

3.9829 

3.9830 

3.9830 

3.9831 

33831 

40 

20 

3.9832 

3.9832 

3.9833 

3.9833 

3.9834 

3.9834 

3.9834 

3.9835 

3.9835 

3.9836 

40 

30 

3.9836 

3.9837 

3.9837 

3.9838 

3.9838 

3.9839 

3^839 

3.9839 

3.9840 

3.9840 

40 

40 

3.9841 

3.9841 

3.9842 

3.9842 

3.9843 

3.9843 

3.9843 

3.9844 

3.9844 

3.9845 

40 

50 

3.9845 

3.9846 

3.9846 

3.9847 

3.9847 

3.9848 

3.9848 

3.9848 

3.9849 

3.9849 

2  41 

0 

3.9850 

3.9850 

3.9851 

3.9851 

3.9852 

3.9852 

3.9852 

3.9853 

3.9853 

3J854 

41 

10 

3.9854 

3.9855 

3.9855 

3.9856 

3.9856 

3.9857 

8.9857 

3.9857 

3.9858 

3.9858 

41 

20 

3.9859 

3.9859 

3.9860 

3.9860 

3.9861 

3.9861 

3.9861 

3.9862 

3.9862 

3.9863 

41 

30 

3.9863 

3.9864 

3.9864 

3.9865 

3.9865 

3.9865 

3.9866 

3.9866 

3.9867 

3.9867 

41 

40 

3.9868 

3.9868 

3.9869 

3.9869 

3.9870 

3.9870 

3.9870 

3.9871 

3.9871 

3.9872 

41 

50 

3.9872 

3.9873 

3.9873 

3.9874 

3.9874 

3.9874 

3.9875 

8.9875 

3.9876 

3.9876 

2  42 

0 

3.9877 

3.9877 

3.9878 

3.9878 

8.9878 

3.9879 

3.9879 

3.9880 

3.9880 

3.9881 

42 

10 

3.9881 

3.9882 

3.9882 

3.9882 

3.9883 

3.9883 

3.9884 

3.9884 

3.9885 

3.9885 

42 

20 

3.9886 

3.9886 

3.9886 

3.9887 

3.9887 

3.9888 

3.9888 

3.9889 

3.9889 

3.9890 

42 

30 

3.9890 

3.9890 

3.9891 

3.9891 

3.9892 

3.9892 

3.9893 

3.9893 

3.9894 

3.9894 

42 

40 

3.9894 

3.9895 

3.9895 

3.9896 

8.9896 

3.9897 

3.9897 

8.9898 

8.9898 

8.9898 

42 

50 

3.9899 

3.9899 

3.9900 

3.9900 

3.9901 

8.9901 

3.9902 

8.9902 

3.9903 

3.9903 

2  43 

0 

3.9908 

3.9904 

3.9904 

3.9905 

3.9905 

3.9906 

3.9906 

3.9906 

3.9907 

3.9907 

43 

10 

3.9908 

8.9908 

3.9909 

3.9909 

3.9910 

8.9910 

3.9910 

8.9911 

3.9911 

3.9912 

43 

20 

3.9912 

3.9913 

3.9913 

3.9914 

3.9914 

3.9914 

3.9915 

3.9915 

3.9916 

3.9916 

43 

30 

3.9917 

3.9917 

3.9918 

3.9918 

3.9918 

3.9919 

3.9919 

3  9920 

3.9920 

3.9921 

43 

40 

3.9921 

3.9922 

3.9922 

3.9922 

3.9923 

3.9923 

3.9924 

3.9924 

3.9925 

3.9925 

43 

50 

3.9926 

3.9926 

3.9926 

3.9927 

3.9927 

3.9928 

3.9928 

3.9929 

3.9929 

3.9930 

2  44 

0 

3.9930 

3.9930 

3.9931 

3.9931 

3.9932 

3.9932 

3.9933 

3.9933 

3.9933 

3.9934 

44 

10 

3.9934 

3.9935 

3.9935 

3.9936 

3.9936 

3.9937 

3.9937 

3.9937 

3.9938 

3.9938 

44 

20 

3.9939 

3.9939 

3.9940 

3.9940 

3.9941 

3.9941 

3.9941 

3.9942 

3.9942 

3.9943 

44 

30 

3.9943 

3.9944 

3.9944 

3.9944 

3.9945 

3.9945 

3.9946 

3.9946 

3.9947 

3.9947 

44 

40 

3.9948 

3.9948 

3.9948 

3.9949 

3.9949 

3.9950 

3.9950 

3.9951 

3.9951 

3.9952 

44 

50 

3.9952 

3.9952 

3.9953 

3.9953 

3.9954 

3  9954 

3.9955 

3.9955 

3.9955 

3.9956 

2  45 

0 

3.9956 

8.9957 

3.9957 

3.9958 

3.9958 

3.9959 

3.9959 

3.9959 

3.9960 

3.9960 

45 

10 

3.9961 

3.9961 

3.9962 

3.9962 

3.9962 

3.9963 

3.9963 

3.9964 

3.9964 

3.9965 

45 

20 

3.9965 

3.9966 

3.9966 

3.9966 

3.9967 

3.9967 

3.9968 

3.9968 

3.9969 

3.9969 

45 

80 

3.9969 

3.9970 

3.9970 

3.9971 

3.9971 

3.9972 

3.9972 

3.9973 

3.9973 

3.9973 

45 

40 

3.9974 

3.9974 

3.9975 

8.9975 

3.9976 

3.9976 

3.9976 

3.9977 

3.9977 

3.9978 

45 

50 

3.9978 

3.9979 

3.9979 

8.9980 

3.9980 

3.9980 

8.9981 

3.9981 

3.9982 

3.9982 

2  46 

0 

3.9983 

3.9983 

3.9983 

3.9984 

3.9984 

3.9985 

3.9985 

3.9986 

3.9986 

3.9987 

46 

10 

39987 

3.9987 

3.9988 

3.9988 

3.9989 

3.9989 

3.9990 

3.9990 

3.9990 

3.9991  1 

46 

20 

3.9991 

3.9992 

3.9992 

3.9993 

3.9993 

3.9993 

3.9994 

3.9994 

3.9995 

3.9995 

46 

30 

3.9996 

3.9996 

3.9997 

3.9997 

3.9997 

3.9998 

3.9998 

3.9999 

3.9999 

4J0000 

46 

40 

4.0000 

4X)000 

4.0001 

4.0001 

4.0002 

4J0O02 

4.0003 

4.0003 

40003 

4M04 

46 

50 

4.0004 

4.0005 

4X)005 

4.0006 

4.0006 

4.0007 

4.0007 

4.0007 

4.0008 

4.0008 

2  47 

0 

4.0009 

4.0009 

4.0010 

4X)010 

4.0010 

4  0011 

4.0011 

4.0012 

4.0012 

4.0013 

47 

10 

4.0013 

4.0013 

4.0014 

4.0014 

4JOO\5 

4.0015 

4.0016 

4J00\B 

4.0016 

4.0017 

47 

20 

4.0017 

4.0018 

4.0018 

4.0019 

4.0019 

4.0019 

4.0020 

4J0020 

4.0021 

44)021 

47 

30 

4.0022 

4.0022 

4.0023 

4.0023 

4.0023 

4.0024 

4.0024 

4.0025 

4i)025 

4.0026 

47 

40 

4.0026 

4.0026 

4.0027 

4.0027 

4.0028 

4.0028 

4.0029 

4.0029 

4X)029 

4.0030 

47 

50 

4.0030 

4.0031 

4.0031 

4.0032 

4J0O32 

4J0O32 

4.0033 

4.0033 

4X)034 

44)034 

2  48 

0 

4.0035 

4.0035 

4.0035 

4.0036 

4.0036 

4.0037 

4.0037 

4.0038 

4.0038 

4^038 

48 

10 

4.0039 

4.0039 

4.0040 

4X)040 

4.0041 

4.0041 

4.0041 

4.0042 

4.0042 

44)043 

48 

20 

4.0043 

4.0044 

4.0044 

4X)045 

4.0045 

4X)045 

4.0046 

4.0046 

4.0047 

44)047 

48 

30 

4.0048 

4.0048 

4X)048 

4.0049 

4.0049 

4.0050 

4.0050 

4.0051 

4X)051 

44)051 

43 

40 

4.0052 

4.0052 

4X)053 

4X)053 

4J0054 

4.0054 

4.0054 

4.0055 

4.0055 

4.0056 

48 

50 

4.0056 

4J0057 

4.0057 

4X)057 

4.0058 

4.0058 

4.0059 

4.0059 

4.0060 

44)060 

2  49 

0 

4.0060 

4XX)61 

4xm\ 

4.0062 

4.0062 

4.0063 

4.0063 

4UX>63 

4XX)64 

44)064 

49 

10 

4.00CS 

4.0065 

4.0066 

4.0066 

4X>066 

4.0067 

4.0067 

4.0068 

4.0068 

4.0069 

49 

20 

4.0069 

4.0069 

4.0070 

4.0070 

4j0071 

4.0071 

4X)072 

4.0072 

4.0072 

4.0073 

49 

30 

4.0073 

4.0074 

4.0074 

4.0074 

4.0075 

4.0075 

4.0076 

4.0076 

4.0077 

40077 

49 

40 

4.0077 

4.0078 

4.0078 

4.0079 

4j0079 

4.0080 

4X)080 

4J0O9O 

4.0061 

44)061 

49 

50 

4.0082 

AXm2 

4.0083 

4.0083 

4.0083 

4X)084 

4.0084 

4.0085 

4i)085 

44)086 
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LOGARITHMS  OF  SMALL  ARCS  IN  SPACE  OR  TIME. 

Are. 

d 

i 

S 

d 

4 

5 

6 

N 

7 

^ 

9 

^5({«-.  &.. 

4.0086 

4.0086 

4.0087 

4.0087 

4.0088 

4.0088 

44)089 

4.0089 

4.0089 

4.0090 

50    10 

4.0090 

4.0091 

4.0091 

4.0092 

4.0092 

4.0092 

4.0093 

4X)093 

4.0094 

4.0094 

60    20 

4.0095 

4.0095 

4.0095 

4.0096 

4.0096 

4.0097 

4.0097 

4.0097 

4.0098 

4.0098 

50    30 

4.0099 

4.0099 

4.0100 

4.0100 

4.0100 

4.0101 

4.0101 

4.0102 

4.0102 

4.0103 

50   40 

4.0103 

4.0103 

4.0104 

4.0104 

4.0105 

4.0105 

4.0106 

4.0106 

4.0106 

4.0107 

50    50 

4.0107 

4.0108 

4.0108 

4.0109 

4.0109 

4.0109 

4.0110 

4.0110 

4.0111 

4.0111 

2  51      0 

4.0111 

4.0112 

4.0112 

4.0113 

4.0113 

4.0114 

4.0114 

4.0114 

4.0115 

4.0115  I 

51    10 

4.0116 

4.0116 

4.0117 

4.0117 

4.0117 

4.0118 

4.0118 

4.0119 

4  0119 

4.0120 

51    20 

4.0120 

4.0120 

4.0121 

4.0121 

4.0122 

4U)122 

4.0122 

4.0123 

4.0123 

4.0124 

51    SO 

4.0124 

4.0125 

4.0125 

4.0125 

4.0126 

4.0126 

4.0127 

4.0127 

4.0128 

4.0128 

51    40 

4.0128 

4.0129 

4.0129 

4.0130 

4.0130 

4.0130 

4.0131 

4.0131 

4.0132 

4.0132 

51    50 

4.0133 

4.0133 

4.0133 

4.0134 

4.0184 

4.0135 

4.0135 

4.0136 

4.0136 

4.0136 

2  52      0 

4.0137 

4.0137 

4.0138 

4.0138 

4.0138 

4.0139 

4.0139 

4.0140 

4.0140 

4.0141 

52    10 

4.0141 

4.0141 

4.0142 

4.0142 

4.0143 

4.0143 

4.0144 

4.0144 

4.0144 

4.0145 

52    20 

4.0145 

4.0146 

4.0146 

4.0146 

4.0147 

4.0147 

4.0148 

4.0148 

4.0149 

4.0149 

52    SO 

4.0149 

4.0150 

4.0150 

4.0151 

4.0151 

4.0152 

4.0152 

4.0153 

4.0153 

4.0153 

52    40 

4.0154 

4.0154 

4.0154 

4.0155 

4.0155 

4.0156 

4.0156 

4.0157 

4.0157 

4.0157 

52    50 

4.0158 

4.0158 

4.0159 

4.0159 

4.0159 

4.0160 

4.0160 

4.0161 

4.0161 

4.0162 

2  53      0 

4.0162 

4.0162 

4.0163 

4.0163 

4.0164 

4.0164 

4.0164 

4.0165 

4.0165 

4.0166 

53    10 

4.0166 

4.0167 

4.0167 

4.0167 

4.0168 

4.0168 

4.0169 

4.0169 

4.0169 

4.0170 

53    20 

4.0170 

4.0171 

4.0171 

4.0172 

4.0172 

4.0172 

4.0173 

4.0173 

4.0174 

4.0174 

53    30 

4.0175 

4.0175 

4.0175 

4.0176 

4.0176 

4.0177 

4.0177 

4.0177 

4.0178 

4.0178 

53    40 

4.0179 

4.0179 

4.0180 

4.0180 

4.0180 

4.0181 

4.0181 

4.0182 

4.0182 

4.0182 

53    50 

4.0183 

4.0183 

4.0184 

4.0184 

4.0185 

4.0185 

4.0185 

4.0186 

4.0186 

4.0187 

2  54      0 

4.0187 

4.0187 

4.0188 

4.0188 

4.0189 

4.0189 

4.0190 

4.0190 

4.0190 

4.0191 

54    10 

4.0191 

4.0192 

4.0192 

4.0192 

4.0193 

4.0193 

4.0194 

4.0194 

4.0194 

4.0195 

54    20 

4.0195 

4.0196 

4.0196 

4.0197 

4.0197 

4.0197 

4.0198 

4.0198 

4.0199 

4.0199 

54    30 

4.0199 

4.0200 

4.0200 

4.0201 

4.0201 

4.0202 

4.0202 

4.0202 

4.0203 

4.0203 

54   40 

4.0204 

4.0204 

4.0204 

4.0205 

4.0205 

4.0206 

4.0206 

4.0207 

4.0207 

4.0207 

54    50 

4.0208 

4.0208 

4.0209 

4.0209 

4.0209 

4.0210 

4.0210 

4.0211 

4.0211 

4.0211 

2  55      0 

4.0212 

4.0212 

4.0213 

4.0213 

4.0214 

4.0214 

4.0214 

4.0215 

4.0215 

4.0216 

55    10 

4.0216 

4.0216 

4.0217 

4.0217 

4.0218 

4.0218 

4.0219 

4.0219 

4.0219 

4.0220 

55    20 

4,0220 

4.0221 

4.0221 

4.0221 

4.0222 

4.0222 

4.0223 

4.0223 

4.0223 

4.0224 

55    30 

4.0224 

40225 

4.0225 

4.0225 

4.0226 

4.0226 

4.0227 

4.0227 

4.0228 

4.0228 

65    40 

4.0228 

4.0229 

4.0229 

4.0230 

4.0230 

4.0230 

4.0231 

4.0231 

4.0232 

4.0232 

55    50 

4.0233 

4.0233 

4.0233 

4.0234 

4.0234 

4.0235 

4.0235 

4.0235 

4.0236 

4.0236 

2  56      0 

4.0237 

4.0237 

4.0237 

4.0238 

4.0238 

4.0239 

4.0239 

4.0240 

4.0240 

4.0240 

56    10 

4.0241 

4.0241 

4.0242 

4.0242 

4.0242 

4.0243 

4.0243 

4.0244 

4.0244 

4.0244 

56    20 

4.0245 

4.0245 

4.0246 

4.0246 

4.0246 

4.0247 

4.0247 

4.0248 

4.0248 

4.0249 

56    30 

4.0249 

4.0249 

4.0250 

4.0250 

4.0251 

4.0251 

4.0251 

4.0252 

4.0252 

4.0253 

56    40 

4.0253 

4.0253 

4.0254 

4.0254 

4.0255 

4.0255 

4.0256 

4.0256 

4.0256 

4.0257 

56    50 

4.0257 

4.0258 

40258 

4.0258 

4.0259 

4.0259 

4.0260 

4.0260 

4.0260 

4.0261 

2  57      0 

4.0261 

4.0262 

4.0262 

4.0262 

4.0263 

4.0263 

4.0264 

4.0264 

4.0265 

4.0265 

57    10 

4.0265 

4.0266 

4.0266 

4.0267 

4X)267 

4.0267 

4.0268 

4.0268 

4.0269 

4.0269 

57    20 

4.0269 

4.0270 

4.0270 

4.0271 

4.0271 

4.0271 

4.0272 

4.0272 

4.0273 

4.0273 

57    30 

4.0273 

4.0274 

4.0274 

4.0275 

4.0275 

4.0276 

4.0276 

4.0276 

4.0277 

4.0277 

57    40 

4.0278 

4.0278 

4.0278 

4.0279 

4.0279 

4.0280 

4.0280 

4.0280 

4.0281 

4.0281 

57    50 

4.0282 

4.0282 

4.0282 

4.0283 

4.0283 

4.0284 

4.0284 

4.0284 

4.0285 

4.0285 

2  58     0 

4.0286 

4.0286 

4  0287 

4.0287 

4.0287 

4.0288 

4.0288 

4.0289 

4.0289 

4.0289 

58    10 

4.0290 

4.0290 

4.0291 

4.0291 

4.0291 

4.0292 

4.0292 

4.0293 

4.0293 

4,0293 

58    20 

4.0294 

4.0294 

4.0295 

4.0295 

4.0295 

4.0296 

4.0296 

4.0297 

4.0297 

4.0297 

58    30 

4.0298 

4.0298 

4.0299 

4.0299 

4.0300 

4.0300 

4.0300 

4.0301 

4.0301 

4.0302 

58    40 

4.0302 

4.0302 

4.0303 

4.0303 

4.0304 

4.0304 

4.0304 

4.0305 

4.0305 

4.0306 

58    50 

4.0306 

4.0306 

4.0307 

4.0307 

4.0308 

4.0308 

4.0308 

4.0309 

4.0309 

4.0310 

2  59     0 

4.0310 

4.0310 

4.0311 

4.0311 

4.0312 

4.0312 

4.0312 

4.0313 

4.0313 

4.0314 

69    10 

4.0314 

4J03U 

4.0315 

4.0315 

4.0316 

4.0316 

4.0317 

4.0317 

4.0317 

4.0318 

59    20 

4.0318 

4i)3l9 

4.0319 

4.0319 

4.0320 

4.0320 

4.0321 

4.0321 

4.0321 

4.0322 

59    30 

4.0322 

4.0323 

4.0323 

4.0323 

4.0324 

4.0324 

4.0325 

4.0325 

4.0325 

4.0326 

59    40 

4.0326 

4.0327 

4.0327 

4.0327 

4.0328 

4.0328 

4.0329 

4.0329 

4.0329 

4.0330 

59    50 

4.0330 

4.0331 

4.0331 

4.0331 

4.0332 

4.0332 

4.0333 

4.0333 

4.0333 

4.0334    j 
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TABLE  III.     CBiUTEHET'S  lETHOD. 


LOG. 

N  FOR  DISTANCES  FROM  THE 

SUN. 

n 

1856. 

r 

0.90 

0.90 

a89 

l^ 
0.89 

IS*" 
0.88 

18»" 
0.88 

8^ 

0.88 

1856. 

r 

0.60 

6^ 
0.64 

r 

0.67 

11" 
0.69 

If' 

0.72 

18^ 

0.75 

IP 

0.77 

Jan.  1 

—0.91 

>I«r^ 

-4-037 

2 

0.86 

.85 

.84 

.83 

.82 

.81 

.79 

.79 

31 

0.79 

.81 

.83 

.85 

.87 

.88  0.90J0.91 

3 

0.76 

.75 

.73 

.71 

.69 

.66 

.64 

.61 

Apr.  1 

0.93 

0.94 

0.96 

0.97 

0.98 

0.99|lX)0'l.Ol 

4 

0.57 

.54 

.50 

45 

.39 

.32 

.25 

.18 

2 

-hi. 02 

1.03 

1.04 

1.04 

1.05 

1.06' 1.061 1X>7 

9 

0.09 

.25 

.38 

.47 

.54 

.58 

.64 

.69 

7 

—0.88 

0.86 

0.85 

0.83 

0.81 

o:79 

0.78 

0J5 

10 

—0.72 

.74 

.77 

.79 

.81 

.83 

M 

.86 

8 

—0.73 

.70 

.68 

.65 

.62 

.59 

.55 

.51 

11 

0.88 

.90 

.90 

.91 

.91 

.92 

.93 

0.94 

9 

-0.47 

42 

.87 

.30 

.24 

.12 

M 

9M 

12 

0.94 

0.94 

.95 

.95 

.95 

.95 

.96 

IXK) 

11 

-4-0.26 

.32 

.88 

42 

46 

.50 

M 

.57 

IS 

1.06 

1.01 

.95 

.95 

.95 

.95 

.94 

0.94 

12 

0.60 

.62 

.65 

.67 

.69 

.71 

.73 

.75 

14 

0.93 

0.93 

.92 

.91 

.91 

.90 

.89 

.88 

18 

0.76 

.79 

.80 

.81 

.82 

.88 

.85 

M 

15 

-0.87 

.86 

.86 

.83 

.81 

.80 

.79 

.78 

14 

-4-0.87 

.88 

.89 

.90 

.91 

.91 

0.92 

0.93 

16 

0.76 

.74 

.72 

.69 

.67 

.64 

.61 

.58 

24 

—043 

.37 

.33 

.25 

.18 

XH 

9.97 

9.74 

17 

0.55 

.51 

M 

.39 

.85 

.30 

.20 

.11 

26 

-hO.33 

.39 

44 

49 

.53 

.56 

0.600.6311 

26 

0.88 

.88 

.89 

.89 

.90 

.90 

.90 

.91 

27 

0.66 

.68 

.71 

.74 

.77 

.78 

JO 

Si 

27 

0.91 

.91 

.91 

.91 

.91 

.91 

.91 

.91 

28 

0.83 

.85 

.86 

.87 

.89 

.90 

.91 

S2 

28 

—0.91 

.91 

.91 

.90 

.90 

.90 

.89 

.89 

29 

-4-0.93 

0.94 

0.95 

0.96 

0.97 

0.98 

0.98 

a99 

29 

0.88 

.87 

.87 

.86 

.86 

.85 

.84 

.82 

30 

1.00 

1.00 

1.01 

1.01 

1.01 

1.01 

1.02 

1.02 

30 

0.81 

.80 

.79 

.78 

.76 

.75 

.74 

.72 

li«J  1 

-H>m 

\m 

1.02 

1.01 

1.01 

IJOI 

IJ0\ 

\m 

31 

0.70 

.68 

.66 

.64 

.61 

.58 

.55 

0.52 

6 

—0.77 

0.74 

0.70 

0.66 

0.63 

0.59  0.551049  || 

Feb.  1 

—0.48 

A3 

.38 

.33 

.26 

.19 

.07 

9.89 

7 

044 

.38 

.32 

.22 

.14 

JOl  9.88 

9M 

3 

-4-0.41 

.47 

.53 

.59 

.64 

.69 

.72 

0.77 

9 

-1-0^8 

42 

46 

.51 

A& 

.57  0.60 

0.63 

8 

—0.85 

.87 

.89 

.90 

.91 

.92 

.93 

.95 

10 

0.65 

.67 

.69 

.71 

.73 

.75 

.76 

.78 

9 

0.97 

.95 

.94 

.94 

.95 

.95 

.95 

.94 

11 

0.79 

.81 

.82 

.83 

.84 

.85 

M 

Al 

10 

0.94 

.94 

.94 

.93 

.93 

.92 

.92 

.91 

12 

0.88 

.88 

.89 

.90 

.90 

.91 

M 

.92 

11 

0.90 

.89 

.88 

.87 

.86 

.85 

.84 

.83 

13 

0.93 

.93 

.93 

.94 

.94 

.94 

.95 

.95 

12 

-0^1 

.79 

.77 

.76 

.75 

.73 

.71 

.68 

14 

-4-0.95 

.95 

.95 

.96 

.96 

.96 

.95 

.95 

13 

0.66 

.63 

.60 

.57 

.54 

0.50 

0.46 

0.42 

23 

9.52 

9.77 

.01 

.13 

.23 

.81 

.37 

•*^i 

14 

—0.36 

0.31 

0.24 

0.16 

.06 

9.96 

9.73 

9.30 

24 

0.48 

.52 

.56 

.60 

.63 

.66 

.68 

.71 

15 

-4-8.88 

9.41 

9.84 

9.99 

.12 

0.20 

0.29 

0.37 

25 

0.73 

.75 

.77 

.79 

.81 

J2 

M 

J5! 

25 

-0.89 

0.88 

0.88 

0.87 

.87 

.86 

.86 

.85 

26 

0.87 

.88 

.89 

.90 

.91 

.92 

.93 

•^, 

26 

-0.84 

.84 

.83 

.82 

.81 

.80 

.79 

.78 

27 

-4-0.94 

.95 

.96 

.96 

.97 

.97 

.98 

J8, 

27 

0.76 

.75 

.74 

.72 

.71 

.68 

.64 

.64 

28 

0.98 

.98 

.98 

.98 

.99 

.99 

.98 

.98 

28 

0.62 

.60 

.57 

.55 

0.51 

0.47 

0.43 

0.38 

29 

0.97 

.97 

.97 

.97 

.97 

.96 

.95 

.95 

29 

—0.33 

0.27 

0.20 

.12 

9.99 

9.79 

9.58 

9.36 

30 

0.94 

.93 

.92 

.91 

.90 

.88 

.87 

J6i 

Mtt.  1 

-4-9.40 

9.57 

9.77 

m 

0^ 

0.28 

0.81 

0.41 

JIIM6 

041 

46 

.50 

.54 

.57 

.60 

.63 

.66, 

2 

-H).47 

0.52 

0.56 

.60 

.64 

.68 

.71 

.74 

7 

-4-0.68 

.70 

.72 

.73 

.75 

.77 

.78 

M 

3 

0.77 

.79 

.82 

0.85 

0.87 

0.89 

0.91 

0.93 

8 

0.81 

.82 

.83 

.84 

.85 

.86 

.87 

M 

4 

-M).95 

.96 

.98 

1.00 

1.02 

1.04 

1.06 

1.08 

9 

0.88 

.89 

.89 

.90 

.91 

.91 

.91 

M 

8 

—0.90 

.91 

.92 

0.94 

0.95 

0.94 

0.94 

0.94 

10 

0.92 

.92 

.93 

.93 

.93 

J3 

.93 

SS\ 

9 

0.94 

.93 

.92 

.92 

.91 

.90 

.90 

.89 

11 

0.94 

.94 

.94 

.94 

.93 

.93 

.93 

JS 

10 

-0.88 

.86 

.85 

.84 

JBS 

Jl 

.80 

.78 

12 

-4-0.93 

.92 

.92 

.92 

.91 

.91 

.90 

JO 

11 

0.76 

.74 

.72 

.70 

.67 

.65 

.62 

.59 

13 

0.89 

.88 

.88 

.87 

.87 

.85 

M^  M\ 

12 

-0.56 

.52 

.48 

A4 

.39 

.33 

.27 

.19 

22 

0.78 

.80 

.82 

.84 

.85 

.86 

JU   J9. 

14 

-»-0.02 

.12 

.21 

.27 

.34 

.39 

.44 

.49 

23 

0.90 

.91 

.92 

.92 

.93 

.94 

.94 

.95 

15 

0.53 

.56 

.58 

.61 

.64 

.66 

.69 

.71 

24 

0.95 

.96 

.96 

.96 

.97 

.97 

J7 

.7. 

16 

-H).73 

.75 

.77 

.78 

JO 

.81 

.82 

.83 

25 

-4-0.97 

.97 

.97 

.96 

.96 

.96 

.95    JSI 

25 

—0.82 

.81 

.80 

.79 

.78 

.76 

.75 

.73 

26 

0.95 

.94 

.93 

.93 

.92 

.91 

.90    J9 

26 

0.72 

.70 

.68 

.66 

.64 

.61 

.59 

.56 

27 

0.88 

.87 

.85 

.84 

.83 

.81 

.79    .77 

27 

—0.53 

A9 

.46 

.42 

.39 

.32 

.25 

.17 

28 

0.75 

.72 

.70 

.67 

.64 

.60 

.56   .51 

29 

-4-0.07 

0.17 

0.25 

0.82 

0.88 

0.44 

0.48 

0.53 

J«iy  4 

-4-0^ 

0.37 

0.44 

0.50 

0.54 

0.58 

0.61 

0.64J 
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TABLE  III.     CHIUTIRST'8  lETHOD. 


LOG. 

N  FOE  DISTANCES  FEOM  THE 

SUN. 

ISA). 

0^ 

0.70 

6^- 

0.72 

9^ 

0.74 

1^ 
0.76 

1^ 
0.77 

IS"- 

0.79 

0.80 

18i6. 

r 

0.85 

6^ 
0.84 

9" 

0.82 

0.81 

0.80 

IS"*- 

IV'' 

JiOj  5 

-H).67 

Oct.  2 

+0.86 

0.79 

0.77 

6 

0.82 

.83 

.84 

.85 

.86 

.87 

.87 

.88 

3 

0.76 

.74 

.72 

.70 

.68 

.66 

.64 

.62 

7 

0.88 

39 

.90 

.90 

.90 

.91 

.91 

.91 

4 

0.59 

.56 

.53 

.50 

046 

042  0.37 

0.32 

8 

0.92 

.92 

.92 

.92 

.92 

.92 

.92 

.92 

5 

+0.26 

0.19 

.10 

.03 

9.85 

949  9.14 

941 

9 

0.92 

.92 

.92 

.92 

.92 

.91 

.91 

.91 

6 

—9.65 

9.86 

.01 

.12 

0.21 

0.28 

0.35 

0.40 

10 

-H).90 

30 

S9 

.89 

S% 

.88 

.87 

.86 

7 

—045 

049 

.53 

.57 

.60 

.63 

.66 

.69 

U 

0.85 

.85 

.84 

.83 

.82 

.81 

.79 

.78 

8 

0.71 

.74 

.76 

.78 

.79 

.81 

.84 

.85 

IS 

0.77 

.75 

.74 

.72 

.70 

.68 

X5 

.63 

9 

-0.87 

.88 

.90 

.91 

.92 

.94 

.95 

M 

13 

0.61 

.58 

.54 

.51 

.47 

.42 

.36 

.81 

17 

+0.61 

.56 

.53 

48 

43 

.39 

.34 

.29 

21 

0.92 

.93 

.93 

.94 

.94 

.95 

.95 

.96 

19 

—0.09 

.19 

.27 

.33 

.89 

44 

48 

.52 

29 

-H).96 

.96 

.96 

.96 

.96 

.96 

.96 

.95 

20 

-0.55 

.58 

.61 

.64 

.66 

.68 

.71 

.72 

23 

0.95 

.95 

.94 

.94 

.93 

.93 

.92 

.91 

21 

0.74 

.76 

.78 

.79 

.80 

.82 

.83 

.84 

24 

0.90 

.90 

.89 

.88 

.87 

.85 

.84 

.83 

22 

0.85 

.86 

.87 

.88 

.89 

.90 

.91 

.91 

25 

0.81 

.79 

.78 

.76 

.74 

.72 

.69 

.67 

23 

0.92 

.92 

.93 

.94 

.94 

.94 

.95 

.95 

2« 

+0.64 

.61 

.58 

.54 

.50 

Ab 

.40 

.84 

24 

0.95 

.96 

.96 

.96 

.96 

.97 

0.97 

0.97 

28 

— 0X)2 

.14 

.26 

.34 

.42 

.49 

.55 

.61 

25 

—0.97 

.97 

.97 

.97 

.98 

.99 

1.00 

1.04 
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IMPROVED    METHOD 

OF  FINDING  THE 

ERROR  AND  RATE  OF  A  CHRONOMETER 
BY  EQUAL  ALTITUDES. 


Bv    W.    CHAUVENET, 

PIIOFK880B  OF  MATHK1CATI08  JS  TBS  UNITSD  STATES  KATAL  AOADXMT. 


METHOD 


or  movKQ  Twm 


ERROR  AND  RATE  OF  A  CHRONOMETER  BY  EQUAL  ALTITUDES. 


To  regulate  a  chronometer  to  Greenwich  time,  we  must  determine  its  error  and 
rate  at  a  place  whose  longitude  is  well  known.  The  most  accurate  method  of  doing 
this  is  hy  observing  the  transit  of  the  sun  or  a  star  over  the  meridian.  For  the  nav- 
igator, the  most  simple  and  accurate  substitute  for  the  meridian  observation  is  that  of 
equal  altitudes  of  the  same  object  on  each  side  of  the  meridian.  In  the  case  of  a 
star,  the  mean  of  the  two  chronometer  times  corresponding  to  the  equal  altitudes  Ls 
the  chronometer  time  of  transit ;  but  in  the  case  of  the  sun,  the  mean  of  these  times 
difiers  somewhat  from  the  time  of  transit,  since,  in  consequence  of  the  change  of  the 
sun^s  declination  between  the  observations,  the  equal  altitudes  do  not  occur  at  equal 
intervals  before  and  af^er  the  transit. 

The  small  correction  necessary,  when  the  sun  is  observed,  to  reduce  the  mean  of 
the  times  to  the  time  of  transit,  is  called  the  Equation  of  Equal  Altitudes. 

The  method  of  computing  this  equation  given  below  is  based  upon  that  first  given 
by  Gauss  {Moruitliche  Correspondent^  Vol.  XXIII.).  We  do  not,  however,  follow 
him  in  using  the  double  daily  change  of  declination,  or  difierence  between  the  sun^s 
declination  on  the  noon  preceding  and  the  noon  following  that  of  the  observation ;  but 
prefer  to  use  the  hourly  difierence,  because  this  may  be  obtained  directly  from  the 
American  Ephemeris,  and  is  at  the  same  time  even  more  accurate.  We  also  extend 
our  table  so  as  to  meet  the  case  where  one  altitude  is  taken  in  the  af\emoon  and  the 
corresponding  equal  altitude  on  the  following  morning ;  in  which  case,  the  equation  is 
computed  for  apparent  midnight* 

*  It  shoaM  be  observed,  m  a  caation  to  n«T%alors,  that  the  role  for  compittiDg  the  eqaatson  for  mid- 
nigfat  is  soDietimes  inaccarately,  or  incompletely,  stated  in  works  on  navigation  or  astronomy.  The 
rule  in  Lient  Raper's  Practice  of  Navigation  is  wholly  erroneous.  Galbraith's  mle  (Mathematical 
and  Attfonomical  Tables)  is  incomplete,  in  not  noticing  the  case  where  the  elapsed  time  is  less  than  12***. 
His  mle  for  computing  the  equation  for  noon  is  similarly  defecdve,  in  not  noticing  the  case  where  the 
elapsed  time  is  greater  than  12^.  In  Professor  Inman's  mle  there  is  a  slight  inaccuracy  introduced, 
by  taking  the  equation  of  time  for  mean,  instead  of  apparent  noon  or  midnight;  and  in  all  the  books, 
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EQUAL   ALTITUDES. 

L    EQUAL  ALTITUDES  OF  THE  SUN,  MORNING  AND  EVENING. 

The  Obsbrvation. 

On  shore,  at  a  place  whose  longitude  is  accwratdy  known,  and  whose  latitude  is 
approximately  known,  observe  with  an  artificial  horizon  the  same  altitude  both  in  the 
morning  and  in  the  aAemoon,  as  near  the  prime  vertical  as  convenient  after  the  alti« 
tude  is  more  than  l(y,  noting  the  times  by  the  chronometer.  In  low  hititudes,  bow« 
ever,  the  method  of  equal  altitudes  will  often  give  very  accurate  results,  even  when 
the  observations  are  quite  near  to  the  meridian.  In  general,  a  sufficiently  accurate 
result  may  be  obtained  if  the  observations  are  taken  when  the  sun's  change  of  altitude 
is  not  less  than  W  in  0*-.5,  or  when  the  change  in  the  double  altitude  taken  with  the 
artificial  horizon  is  not  less  than  W  in  0*-.5. 

It  is  most  convenient,  as  well  as  conducive  to  accuracy,  to  take  the  observation  in 
the  following  manner.  In  the  morning,  bring  the  lower  limb  of  the  sun,  reflected 
from  the  sextant-mirrors,  and  the  upper  limb  of  that  reflected  from  the  mercury,  into 
approximate  contact ;  move  the  0  of  the  vernier  forward  (say  from  W  to  20^),  and 
set  it  on  a  division  of  the  limb ;  the  images  will  be  overlapped  and  will  be  teparaiing ; 
wait  for  the  instant  of  contact ;  note  it  by  chronometer,  and  immediately  set  the  ver^ 
nier  on  the  next  division  of  the  limb,  that  is,  W  in  advance ;  note  the  instant  of  con- 
tact agab,  and  proceed  in  the  same  manner  for  as  many  observations  as  are  thought 
necessary.  If  the  sun  rises  too  rapidly,  let  the  intervals  on  the  limb  be  20^.  Find 
(roughly)  the  time  when  the  sun  will  be  at  the  same  altitude  in  the  afternoon,  and 
just  before  that  time  set  the  vernier  on  the  last  altitude  noted  in  the  morning  (of 
course  using  the  same  sextant)  ;  the  images  of  the  sun  will  be  separated^  but  will  be 
approaching  ;  wait  for  the  instant  of  contact ;  note  it  by  chronometer ;  set  the  vernier 
back  to  the  next  divisi6n  of  the  Ihnb  ( 10'  or  20^,  as  the  case  may  be)  ;  note  the  con« 
tact  again,  and  so  proceed  till  all  the  A.  M.  altitudes  have  been  again  noted  as  P.  M. 
altitudes. 

Th£  Comptttation. 
Take  the  mean  of  the  A.  M.  times  and  call  it  the  A,  M.  Chronometer  Time,  The 
mean  of  the  P.  M.  times  call  the  P.  M.  Chronometer  Time,  If,  instead  of  noting  the 
times  by  the  chronometer,  a  watch  is  used  (compared  with  the  chronometer  both 
before  and  after  each  observation),  it  will  generally  be  found  necessary  to  make  an 
allowance  for  its  gain  or  loss  on  the  chronometer,  so  as  to  obtain  the  exact  difllerence 
between  the  watch  and  chronometer  at  the  instant  of  observation.  This  difference 
being  applied  to  the  mean  of  the  watch  times,  we  have  the  mean  chronometer  time 
the  same  as  would  have  been  found  by  employing  the  chronometer  directly. 

the  methods  giren  of  taking  oat  the  siin'f  change  of  dedinatbn,  whedier  for  4S^  or  Ibr  S4\  are  Bd 
af  aocuratc  as  they  should  be. 

A  perfectly  accorate  nile,  with  a  special  table,  for  the  midnight  correction,  Is  giren  in  SovuMACinni*k 
Hwffliafiin  (Ed.  bj  WABirsTOftrr).  It  requires,  however,  one  logarithm  more  than  oar  method  in  the 
text»  and  is  otherwise  not  so  simple. 
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EQUAL    ALTITUDES. 

The  half  sum  of  the  A.  M.  and  P.  M.  Chronometer  Times  is  the  Middle  Chronom- 
tier  Time^  their  difference  is  the  Elapsed  Time;  ohserving  that  when  the  A.  M. 
time  is  before  12''-  by  chronometer,  while  the  P.  M.  time  is  after  12''-,  the  latter  must 
be  supposed  to  be  increased  by  12'''  in  finding  this  half  sum  and  difference. 

Take  from  the  Nautical  Almanac  the  sun^s  declination,  the  hourly  difference  of 
declination,  and  the  equation  of  time,  reducing  each  to  the  instant  of  local  apparent 
noon  by  applying  the  chcmges  for  the  longitude. 

Mark  north  latitude  and  north  declination  -I- 
^^     south  latitude  and  south  declination  — 
*'     hourly  diff.  of  decl.  when  towards  north  -l- 
**     hourly  diff.  of  decl.  when  towards  south  — . 

Enter  Table  I.  with  the  elapsed  time,  and  take  out  log.  A  and  log.  B,  prefixing  to 
each  its  proper  sign  given  in  the  table  at  the  head  of  the  page. 

To  log.  A  add  the  log.  of  the  hourly  diff.,  Table  11.,  and  the  log.  tangent  of  the 
latitude  (Bowditch,  Table  XXVII.).  Prefix  to  each  log.  the  sign  of  the  quantity  it 
represents  and  to  their  sum  the  sign  which  results  from  the  algebraic  combination  of 
the  three  signs.*  This  sum  is  the  log.  (Table  11.)  of  the  number  of  seconds  of  time 
in  the  first  part  of  equation  of  equal  attitudes,  to  be  marked  H-  or  —  like  its  log. 

To  log.  B.  add  the  log.  of  the  hourly  diff.  and  the  log.  tangent  of  the  declination, 
marking  the  signs  as  before.  The  sum  is  the  log.  of  the  second  part  of  the  equation 
of  equal  altitudes,  to  be  marked  -f-  or  —  like  its  log. 

Apply  the  two  peurts  of  the  equation,  according  to  their  signs,  to  the  Middle  Chro- 
nometer Time ;  the  result  is  the  Chronometer  Time  of  Apparent  Noon. 

To  this  apply  the  equation  of  time  (adding,  when  the  equation  of  time  is  additiye 
to  mean  time,  otherwise  subtracting) ;  the  result  is  the  Chronometer  Time  of  Mean 
Noon^  which,  if  the  chronometer  is  regulated  to  local  time,  will  be  12'''  O'*'  0**  when 
the  chronometer  is  right ;  more  than  12'''  when  fast,  less  than*  12''*  when  slow. 

If  the  chronometer  is  regulated  to  Greenwich  time,  apply  the  longitude  (in  time)  to 
the  chronometer  time  of  mean  noon  (subtracting  in  west,  adding  in  east)  ;  the  result 
will  be  more  or  less  than  12**',  according  as  the  chronometer  is  fast  or  slow. 

Bepeat  this  process  on  a  subsequent  day.  The  difference  between  the  chronome- 
ter errors  on  the  two  days,  divided  by  the  number  of  days  in  the  interval,  is  the  daily 
rate  of  the  chronometer,  gaining  or  losing  according  as  the  chronometer  goes  too 
fast  or  too  slow. 

Example  1. 
May  dd,  1856.    At  the  United  States  Naval  Academy,  Lat  36^  59^  N.,  Long. 
5**'  5"*'  55*.  1  W.,  suppose  the  following  observations  of  equal  altitudes  to  be  taken  with 
an  artificial  horizon.    Required  the  error  of  the  chronometer  on  Greenwich  time  at 
noon  of  that  day  ? 

*  The  algebraic  mle  being,  that,  when  there  is  an  odd  number  of  &cton  with  the  lign  minns, 
the  resalt  mnst  have  the  sign  minus,  otherwise  the  sign  plos.  In  the  present  application  of  this 
mle,  when  there  is  either  one  or  three  of  the' logs,  marked  -^  their  sum  mnst  be  nuurked  ^; 
otherwise  -4-. 
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Chronom. 

Watch 

Diff. 

A.BL 

^mpansons. 

h.  m.     •. 
12  52    0.0 
7  45    8.0 
5    6  52X) 

Chronom. 

^atch 

Diff. 

1  20    0.0 
8  13     9.5 
5     6  50.5 

Watch  A.  M. 
h.   m.    8. 
8    2     9. 
8    2  35.5 
8    3    0.5 

Mean  8  2  35.0 

Compariwm  5  6  51.1 

A.  M.  Chro.  Time  1  9  26.1 

P.  M.  Chro.  Time  8  58  11.7 

2)10  7  37.8 

Middle  Chro.  T.  5  3  48.9 

EquaL  of  Eq.  Alts.  —8.8 
Chro.T.App.N. 
EqnatofTime 

Chro.T.MeanN.  5  6  59.5 

Longimde  5  5  55.1  W. 

Ghra/iK  1    4A 


5    3  40.1 
-4-3  19.4 


A.  M.,  watch  gains  l*-.5  In  28** 
Interval  to  ohe.  17^J» 
2QB. :  17«^.5  =  l«-.6  :  €hS 

P.  M.,  watch  guns  2^.2  in  34"*- 
Interral  to  obs.  21"* 
34'»- ;  21"-  »=  2^.2  :  l*'^ 

SO  Art  Hot. 

o     I 

65  50 

66  0 
66  10 


(Eq.  T.)  . 
Eq.T. 


18.11 

1.32 

19.43 


0.258 

S.l 

1.32 


(D.)  +15  48  50.6 

3  42.8 

D.     +15  52  33.3 


P.BL 

h.  m.     ■. 
Chronom.                  8  37    OjO 
Watdi                        3  30  31.3 

DMT. 

5    6  28.7 

Chronom. 
Watch 

9  11     0X> 
4    4  33.5 

Diff. 

5     6  26J^ 

WatehP.BC 

h.  m.   1. 
3  52  10.7 
3  51  44X) 
3  51   18.5 

Mean 

Comparison 
P.  M.  Chro.  Time 
A.  M.  Chro.  Time 

3  51  44.4 
5    6  27.3 
8  58  llj 
1     9  26.1 

Elapsed  Time 

7  48  45.6 

h. 
Decrease  in  24i>  a 

8.66 

—0.14  Decrease  in  5.1b  0.14 
H.D. 


+43.68 
5.1 


222.8 


logA.Tab.L  ^9.4846 
H.D.-M3''.68  log.  Tab.  H.  +1.6403 
Lat  +  3SP  59'  log.  tan.  +9.9081 
Ist  Pt  Eq.  —10^.79    log.  —1 .0330 


log.  B.  Tab.  L  +9.9011 
.......     +1.6403 

D.  +  15»  hS'  log.  tan.  +9^542 
2dPtEq.+l**.98  log. +0.2956 


Bj  sunilar  observations  on  May  15th,  suppose  the  chronometer  is  found  to  be  last 
12^.5;  we  have 


Maj8d,iSut 
Maj  15th,  fast 
Loses  in  12  days 
DaUjrate 


.  s. 
4A 
12.5 
51.9 


4.33  losing. 


n.  EQUAL  ALTITUDES  OF  THE  SUN,  EVENING  AND  MORNINa 

Thb  Obsbevation. 
Take  a  set  of  altitudes,  in  the  manner  already  explained,  in  the  aAemoon  of  one 
day,  and  the  same  altitudes  in  reverse  order  on  the  morning  of  the  next,  noting  the 
times  by  the  chronometer,  or  by  a  watch  compared  with  it 

Thb  Computation. 

The  half  sum  of  the  P.  M.  and  A.  M.  Chronometer  Times  b  the  Middle  Cknmom' 
eter  Time ;  their  difibrence  is  the  Elapsed  Time ;  observing  that  when  the  P.  M. 
time  b  before  12'*'  by  chronometer,  while  the  A.  M.  time  is  aAer  12^*,  the  latter  must 
he  supposed  to  be  increased  by  12^'  in  finding  thb  half  sum  and  thb  difference. 

Take  from  the  Nautical  Almanac  the  sun^s  declination,  the  hourly  difierenoe  of 
declination,  and  the  equation  of  time,  reducing  them  each  to  the  instant  of  local  ap^ 
parent  midnight. 


EQUAI*  ALTITUDES. 

Mark  the  sign  of  each  quantity  as  before,  and  compute  the  two  parts  of  the  equa- 
tion of  equal  altitudes  precisely  as  in  the  preceding  case,  observing  to  mark  the  signs 
of  log.  A  and  log.  B  as  given  in  the  table  for  midnight 

Apply  the  two  parts  of  the  equation  to  the  middle  chronometer  time,  according  to 
their  signs;  the  result  is  the  Chronometer  Time  of  Apparent  Midnight. 

To  this  apply  the  equation  of  time  (adding,  when  the  equation  of  time  is  additive 
to  mean  time,  otherwise  subtracting) ;  the  result  is  the  Chronometer  Time  of  Mean 
Midnight^  which,  if  the  chronometer  is  regulated  to  local  time,  will  be  12''-  O"-  O** 
when  the  chronometer  is  right ;  more  than  12^  when  fast ;  less  than  12'"  when  slow. 

If  the  chronometer  is  regulated  to  Greenwich  time,  apply  the  longitude,  in  time,  to 
the  chronometer  time  of  mean  midnight  (subtracting  in  west,  adding  in  east) ;  the  re- 
sult will  be  more  or  less  than  12^-  (or  24'*)  according  as  the  chronometer  is  fast  or  slow. 

A  repetition  of  this  process  at  a  subsequent  day  will  give  another  error,  whence  the 
rate  will  be  found  as  before.  Or  the  rate  may  be  found  by  comparing  the  results  of 
an  A.  M.  —  P.  M.,  and  a  P.  M.  —  A.  M.  observation,  remembering  that  the  interval 
elapsed  between  two  such  observations  is  equal  to  the  diflbrence  between  the  two 
dates  plus  or  minus  half  a  day. 


Example  2. 
May  .3d,  1856,  Lat.  43**  21'  S.,  Long.  9^-  50"*  S*-  E.,  suppose  the  altitude  of  the 
sun  to  be  observed  in  the  afternoon  and  the  same  altitude  again  on  the*  morning  of 
the  4th,  as  below.    Required  the  error  of  the  chronometer  on  Greenwich  time  at  mid- 
night of  the  3d  ? 

Chronom.,  P.  M.  3  QArt  Hor.  Chronom.,  A.  M. 

gh.  54in.  io«\3  "38°  0'  9*»-  S"-  17^.5 

The  A.  M.  time  must  be  called  21*'-  9"  17^.5.     The  Greenwich  time  of  midnight, 
for  which  the  declination,  &c.  must  be  found,  is  May  3^-  2*-  9"*  52'-  (=  3*-  2"  .16.). 


h.  m.  a. 

6  54  10.3 

21     9  17.5 

2)28    3  27.8 


14 


1  43.9 
—38.4 


P.  M.  Chro.  T. 
A.  M.  Chro.  T. 

Middle  Chro.  T. 
Eq.  of  Eq.  Alts. 
Chro.T.App.Mid]L  14    1     5.5 
Eq.  of  Time  -4-3  18.7 

Cbro.T.M'nMidn.  14    4  24.2 
Longitude  9  50    8.0  E. 

23  54  32.2 

24  0    0.0 
5  27.8 


Chronom.  dow 


(Eq.  T.)  —3  18.11 
0.56 


Eq.T.     —3  18.67 


0.258 

2.15 

0.56 


A.  M.  Chro.  T. 

P.  M.  Chro.  T.  _^^^ 

Elapsed  T.         14  15    7.2 


h.  m.    8. 
21     9  17.5 
6  54  10.3 


(D.)  4-15  48  50J5 
1  34.1 
D.     -his  50  24.6      H.  D 


(H.  D.)  +43.82  Decrease  in  24.0    =  0.66 
— 0.06  Decrease  in    2.16  =  0.06 


+43.76 
2.15 
94.1 


log.A.Tab.I.  +9.6958 
H.D.+43".76  log.  Tab.  XL  +1.6411 
Lat  —43°  21 '  log.  tan*  —9.9750 
Ist  Pt  Eq.  — 20»-.51     log.  —1.3119 


log.B.  Tab.  L  —9.1586 

+1.6411 

D  +  15°  50*  log.  tan.  +9.4527 
2dPtEq.  —  1 7«*.88  log.  —0.2524 


By  an  A.  M.  —  P.  M'.  observation  on  May  20th,  suppose  this  chronometer  is  found 
to  be  slow  S"-  14'*.6  ;  we  have 


d.    h.  m.  B. 

May    3  12    slow  5  27.8 

May  20    0    slow  8  14.6 

Loses  in  16^-.5  2  46.8 
Daily  rata 

39 


10.11  losing. 


EQUAL    ALTITUDES. 


ffl.    EQUAL  ALTITUDES  OF  A  FIXED  STAR. 

ThB   OBSERVATIOIf. 

In  selecting  stars  for  this  observation,  it  is  to  be  observed  that  the  nearer  the  zenith 
the  star  passes,  the  less  may  the  elapsed  time  be ;  and  when  the  star  passes  exactly 
through  the  zenith,  the  two  altitudes  may  be  taken  within  a  few  minutes  of  each 
other.  But  with  the  ordinary  sextants,  altitudes  near  90^  cannot  be  taken  with  the 
artificial  horizon,  as  the  double  altitude  is  then  nearly  180^.  The  prismatic  sextants, 
or  still  better,  the  prismatic  circles  of  Pistor  and  Martin,  are  adapted  for  measuring 
angles  of  all  magnitudes  up  to  180^,  abd  are  therefore  especially  suitable  for  this  ob- 
servation. 

Set  the  sextant  and  wait  for  the  coincidences  of  the  two  images  of  the  star,  as  in 
the  case  of«the  sun^s  limb,  noting  the  times  by  chronometer  or  watch. 

The  Computation. 

Take  the  mean  of  the  times  before  the  meridian  passage  as  the  A.  M,  ChronomC' 
ier  Time^  and  the  mean  of  those  after  the  meridian  passage  as  the  P.  i(f .  Chranome' 
ter  Time, 

The  mean  of  the  A.  M.  and  P.  M.  Chronometer  Times  is  the  Chronometer  Time  of 
Starts  TransiL  This  time,  if  the  chronometer  is  right,  will  agree  with  the  true  mean 
time  of  starts  transit,  which  is  to  be  computed  as  follows. 

To  the  right  ascension  of  the  star  apply  the  longitude  of  the  place  of  observation 
(adding  in  west,  subtracting  in  east) ;  the  result  is  the  Greenwich  Sidereal  Time  of 
Starts  Transit^  from  which  subtract  the  sidereal  time  at  the  preceding  mean  noon 
Greenwich  (Nautical  Almanac,  page  11.  of  the  month)  ;  the  remainder  is  the  Sidereal 
Interval  since  mean  noon.  From  Table  IV.  with  the  argument  Sidereal  Interval^  take 
out  the  correction,  which  subtract  from  the  sidereal  interval ;  the  remainder  is  the 
Greenwich  Mean  Time  of  the  Star's  Transit  The  chronometer  time  will  be  mora 
or  less  than  this  according  as  the  chronometer  is  fast  or  slow. 

If  the  chronometer  is  regulated  to  local  time,  apply  the  longitude  to  the  Greenwich 
mean  time  of  star's  transit  (subtracting  in  west,  adding  in  east)  ;  the  result  is  the 
Local  Mean  Time  of  Starts  TVoiutV,  and  the  chronometer  is  fast  or  slow  according  as 
it  shows  more  or  less  than  this  time. 

EXAMPLB  3. 

July  15th,  1856,  at  the  Cape  of  Good  Hope,  Lat  88"  56^  S.,  Long.  1^  18-*  66^  E., 
observed  equal  altitudes  of  Antaree  as  follows :  — 
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EQUAL    ALTITUDES. 


Chronom.  A.  M. 
h.  m.    a. 
5  32  10.5 
5  32  35.0 
5  32  59.3 
A.  M.  Chro.  T.                5  32  34.9 
P.  M.  Chro.  T.                 9  33  56.1 

2  Alt  Antares.          '                     Chronom.  P.  M 

o       1                                                      h.  m.    a. 

125  30                                                   9  34  20.3 

40                                                   9  33  56.0 

50                                                   9  33  32.0 

P.  M.  Chro.  T.     9  33  56.1" 

Chro.  T.  i^  Transit 
Gr.  T.  :|c  Transit 
Chro.  fast 

2)15    6  31.0 

7  33  15.5 

7  31  22.1 

1  53.4 

Antares  B.  A.                             16  20  37.58 
Longitude                                     l  13  56.00  E. 
Gr.  Sid.  T.                                   15    6  41.58 
July  1 5,  Gr.  Sid.  T.  Mean  Noon    7  34    5.25 
Sid.  Interval                                   7  32  36.33 
Correction,  Table  IV.                    —I  14.15 
Gr.  M.  T.  3|C  Transit                     7  31  22.18 

rV.    TO  CORRECT  FOR  SMALL  INEQUALITIES  IN  THE  ALTITUDES. 

Although  the  sextant  readings  are  the  same  at  the  A.  M.  and  P.  M.  ohservations,  it 
may  happen  that  neither  the  true  nor  even  the  apparent  altitudes  are  the  same. 
1st  Supposing  the  sextant  to  remain  unchanged,  the  atmospheric  refraction  may  be 
difierent  at  the  two  observations  in  consequence  of  changes  in  the  density  and  tem- 
perature of  the  air  as  shown  by  the  barometer  and  thermometer.  In  this  case,  the 
apparent  altitudes  are  equal,  but  the  true  altitudes  are  not  so.  2d.  The  sextant  may 
be  afiected  by  changes  of  temperature,  particularly  in  day  observations  in  the  sun,  so 
as  to  make  the  sextant  readings  the  same  for  apparent  altitudes  slightly  difierent.  I 
do  not  think  these  changes  in  the  sextant  are  to  be  eliminated  by  determining  the 
index  error  at  each  observation,  as  has  been  supposed  by  some,  since  it  is  quite  pos- 
sible that  the  expansion  and  contraction  of  the  various  parts  might  leave  the  index 
correction  unchanged  while  it  affected  the  readings  of  the  altitudes,  or  the  reverse. 
The  only  course  appears  to  be  to  guard  the  instrument  as  much  as  possible  from 
changes  of  temperature,  exposing  it  to  the  sun's  rays  only  during  the  few  minutes  re- 
quired for  each  observation. 

But  the  correction  for  changes  of  refraction  may  be  satisfactorily  made  as  follows. 
Note  the  barometer  and  thermometer  both  A.  M.  and  P.  M. ;  take  out  the  correspond- 
ing refractions  for  each  observation  from  Tables  III.,  m.  A.,  and  m.  B.,  and  find  the 
difference  of  these  refractions.  Also  take  the  difference  between  any  two  sextant 
readings  and  the  difference  between  the  two  corresponding  chronometer  times.  Then 
the  correction  of  either  noon  or  midnight  will  be  found  by  the  following  proportion. 
The  difference. of  the  sextant  readings  is  to  the  difference  of  the  refractions  as  the  dif- 
ference of  the  chronometer  times  is  to  the  required  correction. 

Apply  this  correction  to  the  Chronometer  Time  of  Noon  or  Midnight  (obtained  by 
the  preceding  rules)  as  follows :  add  it  when  the  A.  M.  refraction  is  the  greater ; 
subtract  it  when  the  P.  M.  refraction  is  the  greater.  The  result  is  the  true  Chronom- 
eter Time  of  Noon  or  Midnight 

Example.  —  Suppose,  in  Example  1,  we  have  in  the  morning,  Barometer  30  inches. 
Thermometer  55** ;  in  the  afternoon.  Barometer  29.5  inches,  Thermometer  85**.  The 
apparent  altitude  of  sun's  lower  limb  93**  (^ ;  the  apparent  altitude  of  sun's  centre 
33**  16'.     We  have 
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log. 

0.778 

log.  COS. 

9.922 

log.  sec 

0.109 

log.  sec 

0.017 

log.  cosec* 

0.069 

const  log. 

8.523 

log. 

9418 

EQUAL    ALTITUDES. 

A.BL  P.M. 

Mean  refraction  1  19  Mean  refraction  1  & 

Barom.  30  in.  0  Barom.  29.5  in.  — 1 

Therm.  55®  —I  Therm.  85P  —6 

Tme  refraction  1  28  Tme  refraction  1  22 

Then  the  difference  of  the  sextant  readings  is  W  (=600'')  and  the  corresponding 

difT.  of  chronometer  times  is  about  26"  ;  whence 

600 :  6  s  26  :  0.26 

iLm.  s. 
The  (approximate)  Chronometer  Time  of  Mean  Noon  was  fonnd  to  be  5  6  59.5 
Correction  for  change  of  refraction  -H>.3 

Tnie  Chronometer  Time  of  Mean  Noon  5  6  59.8 

NoTB.  —  This  correction  may  he  fonnd  b j  the  following  rale,  which  we  shonld  hare  to  resort  to 
when  bat  one  altitade  was  taken  at  eadi  obserration.  Add  together  the  log.  of  the  diif.  of  refractiooa 
(Tab.  IL),  log.  cosine  of  the  altitude,  log.  secant  of  the  latitnde,  log.  secant  of  the  declination,  log. 
cosecant  of  half  elapsed  time  (or  if  the  elapsed  time  is  greater  than  12^,  half  its  sapplemeot  to  24^), 
and  the  constant  log.  8.523;  the  snm  is  the  log.  (Table  IL)  of  the  reqnired  correction*  Thm  in  tba 
preceding  example  we  hare 

Diff.iefiu  6" 

Alt  ©  83*  16' 

Lat  38P  59' 

Dec  15®  53' 

El.  T.  y*"-  49"»- 

Correction    0^.26 

Deoeeb  of  Dependence. 

An  error  of  5'  in  the  latitude  would  not  affect  the  corresponding  part  of  the  equa- 
tion of  equal  altitudes  by  more  than  one  hundredth  of  its  amount  in  the  most  unfayor- 
able  case,  and  in  general  would  have  no  sensible  effect  It  is  one  of  the  advantages 
of  the  equal  altitude  method,  therefore,  that  it  does  not  require  an  accurate  knowledge 
of  the  latitude.  It  is  also  plain  that  errors  in  the  longitude  affecting  the  declination 
and  its  hourly  difference  produce  but  small  proportionate  effects  upon  the  computed 
equation.  The  absolute  error  of  the  chronometer  on  Greenwich  will  be  affected  by 
the  whole  error  in  the  longitude,  but  the  rate  will  still  be  correct  Hence  we  con* 
elude  that  by  this  method  the  chronometer  may  be  accurately  rated  at  a  place  whose 
latitude  and  longitude  are  both  imperfectly  known. 

The  chief  source  of  error  is  in  the  obsenration  itself.  The  most  practised  observers 
with  the  sextant  cannot  depend  on  the  noted  time  of  a  single  contact  within  0*  .5,  and 
hence  the  intervals  between  the  successive  chronometer  times  (which,  if  observations 
could  be  perfectly  taken  would  be  sensibly  equal)  may  differ  2**.  But  the  greatest 
probable  error  of  the  chronometer  time  of  sun's  or  star's  transit,  firom  the  mean  of  six 
such  observations  on  each  side  of  the  meridian,  is  found  to  be  not  more  than  0^.2, 
provided  the  rate  of  the  chronometer  between  the  observations  is  uniform. 

Errors  resulting  from  changes  in  the  refraction  may  be  almost  wholly  removed  by 
computation  as  above. 

*  Enter  Bowditch's  Table  JULVUU,  s^nmn  P.  li,  wi^  tfas  «Ms  elapsed  tame  and  tiks  oife  Iks 
corresponding  cosecant 
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EXPLANATION  OF  THE  TABLES. 


Table  L  —  LogarUJms  of  A  and  J?,  for  computing  the  Equation  of  Equal  Altu 
tudesy  are  calculated  by  the  fonnulas 

A  ^    .  _         B E 

1800  Bin  il  E  *  ""  1800  tan  1  E  * 

where  £  =  elapsed  time  in  minutes,  and  E  in  the  denominator  is  the  elapsed  time 
expressed  in  arc. 

If  we  put 

^  =  latitude  of  the  place  of  observation,  +  north,  —  south, 
d  =  declination  of  the  sun,  +  north,  —  south, 

A  =  hourly  change  of  decimation,  -4-  north,  —  south, 

X  =  correction  to  reduce  the  middle  chronometer  time  to  chronometer  time  of  ap- 
parent noon,  algebraically  additive, 
x'  =  the  same  for  midnight, 

we  have 

X  =  —  AAtan^H-BAtand 
x!  =       AAtan^H-BAtand. 

Table  n.  —  Logarithms  of  Numbers  to  four  decimal  places.  The  first  two  fig- 
ures of  the  number  are  found  in  the  left-hand  column,  the  third  at  the  top,  and  the 
corresponding  logarithm  opposite  and  under  these  respectively.  The  proportional 
part  for  the  fourth  figure  is  found  on  the  side  in  the  same  line  with  the  logarithm  taken 
out     The  proper  characteristic  of  the  logarithm  is  to  be  supplied  by  the  usual  rule. 

Table  m.  — Mean  Refraction^  reduced  from  Bbssel^s  Tables,  to  barometer  30 
inches,  and  thermometer  50°. 

Tables  HI.  A.  and  HI.  B.  —  Corrections  of  the  Mean  Refraction  for  the  Height 
of  the  Barometer  and  Thermometer^  also  deduced  from  Bessel^s  Tables.  These  are 
the  same  as  Tables  IV.  A.  and  IV.  B.,  given  in  the  Appendix  to  the  Nautical  Alma- 
nac for  1855,  where  they  are  used  for  finding  the  corrections  of  the  Mean  Reduced 
Refraction  for  Lunars.  It  is  for  the  purpose  of  having  the  same  table  for  correct- 
ing both  these  mean  refraction  tables,  that  the  argument  in  Tables  m.  A.  and  III.  B. 
is  the  mean  refraction  instead  of  the  apparent  altitude. 

Table  IV.  —  For  converting  Sidereal  into  Mean  Solar  Time.  This  table  gives 
the  correction  required  to  reduce  a  sidereal  interval  to  its  equivalent  solar  interval. 
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TABLE  I.    LOG.  A.  AND  LOG.  B. 

Wot  Oompntiiig  Um  looMkm  of  Equal  Aldtodet. 


w«  S5SihtrA+ }           ARGUMENT 

'=  ELAPSED  TIME. 

(For  Nooo  or 
iiUdiilcht,B<h 

m 
0 

O*" 

jh. 

!^- 

r- 

4 

h. 

«^ 

Log.  A. 
9.4059 

LOC.B. 

Log.  A. 

Lof.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.  B. 

Log.  A. 

LogB. 

Log.  A. 

Log.B, 

9.4059 

94072 

94034 

94109 

9.3959 

94172 

9.3828 

94260 

9.3635 

9.4374 

9-3369 

.4059 

.4059 

.4072 

4034 

4110 

.3957 

4173 

.3825 

4261 

.3631 

4376 

-3364 

2 

.4059 

.4059 

4073 

4033 

4111 

.3955 

4174 

.3822 

4263 

.3627 

4378 

.3358 

3 

.4059 

.4059 

4073 

4032 

4112 

.3953 

4175 

.3820 

4265 

.3624 

4380 

.3353 

4 

.4059 

.4059 

4074 

4031 

4113 

.3952 

4177 

.3817 

4266 

.3620 

4383 

.3348 

5 

9.4059 

9.4059 

9.4074 

94030 

94113 

9.3950 

94178 

9.3814 

94268 

9.3616 

94385 

9.3343 

6 

.4060 

4059 

.4074 

4029 

4114 

.3948 

4179 

.3811 

4270 

.3612 

4387 

-3337 

7 

.4060 

.4059 

.4075 

4028 

4115 

.3946 

4181 

.3809 

4272 

.3608 

4389 

-8332 

8 

.4060 

.4059 

.4075 

.4027 

4116 

.3944 

4182 

.3806 

4273 

.3604 

4391 

.3327 

9 

.4060 

4059 

.4076 

4026 

4117 

.3943 

4183 

.3803 

4275 

.3600 

4393 

.3321 

10 

9.4060 

94059 

9.4076 

94025 

94118 

9.3941 

94184 

9.3800 

94277 

9.3596 

94396 

9.3316 

11 

.4060 

.4059 

4077 

4024 

4119 

.3939 

4186 

.3797 

4279 

.3592 

4398 

-3311 

12 

.4060 

4058 

4077 

.4023 

4120 

.3937 

4187 

.3794 

4280 

.3588 

4400 

-3305 

13 

.4060 

4058 

.4078 

4022 

4121 

.3935 

4188 

.3792 

4282 

.3584 

4402 

.3300 

14 

.4060 

.4058 

4078 

4021 

4121 

.3933 

4190 

.3789 

4284 

.3580 

4405 

-3294 

15 

9.4060 

9.4058 

94079 

94020 

94122 

9.3931 

94191 

9.3786 

94286 

9.3576 

94407 

9.3289 

16 

.4060 

4058 

4079 

4019 

4123 

.3929 

4193 

.3783 

4288 

.3572 

4409 

JS283 

17 

.4060 

4057 

4080 

.4018 

4124 

.3927 

4194 

.3780 

4289 

.3568 

4411 

JS278 

18 

.4061 

4057 

4080 

.4017 

4125 

.3925 

4195 

.3777 

4291 

.3564 

4414 

.3272 

19 

.4061 

4057 

4081 

4016 

4126 

.3923 

4197 

.8774 

4293 

.3569 

4416 

.3266 

20 

9.4061 

94057 

94081 

9.4015 

94127 

9.3921 

94198 

9.3771- 

94295 

9.3555 

94418 

9.3261 

21 

.4061 

4056 

4082 

.4014 

4128 

.3919 

4199 

.3768 

4297 

JJ551 

4420 

.3255 

22 

.4061 

.4056 

4083 

.4013 

4129 

.3917 

4201 

.3765 

4299 

J5547 

U423 

.3249 

23 

4061 

4056 

4083 

.4012 

4130 

.3915 

4202 

.3762 

4300 

JS542 

.4425 

.3244 

24 

.4061 

4055 

.4084 

.4010 

4131 

.3913 

4204 

.3759 

.4302 

.3538 

4427 

.3238 

25 

9.4062 

9.4055 

9.4084 

94009 

94132 

9.3911 

94205 

9.3756 

9.4304 

9.3534 

9.4430 

9-3232 

26 

.4062 

4055 

4085 

4006 

4133 

.3909 

4207 

.3752 

4306 

.3530 

4432 

.3226 

27 

.4062 

4054 

4086 

.4007 

4134 

.3907 

4208 

.3749 

.4308 

.3525 

4434 

.3220 

28 

.4062 

4054 

4086 

.4006 

4135 

.3905 

4209 

.3746 

.4310 

.3521 

.4437 

-3214 

29 

.4062 

4054 

.4087 

.4004 

4136 

.3903 

4211 

.3743 

.4312 

.3516 

4439 

.3208 

30 

9.4062 

94053 

94087 

94003 

94137 

9.3900 

9.4212 

9.3740 

9.4314 

9.3512 

9.4441 

9.3203 

31 

.4063 

4053 

4088 

4002 

4138 

.3898 

4214 

.3737 

.4315 

.3508 

4444 

-3197 

32 

.4063 

4052 

4089 

.4001 

4139 

.3896 

4215 

.3733 

.4317 

.3503 

4446!    .3191  1 

33 

.4063 

4052 

4089 

.3999 

4140 

.3894 

4217 

.3730 

4319 

.3499 

.4448'     .3185  ' 

34 

.4063 

4051 

.4090 

.3998 

4141 

.3892 

4218 

.3727 

.4321 

U)494 

4451 1     .3178' 

35 

9.4064 

94051 

9.4091 

9.3997 

94142 

9.3889 

94220 

9.3723 

94323 

9.3490 

9.4453;  9.3172  ' 

36 

.4064 

.40.50 

4091 

.3995 

4144 

.3887 

4221 

.3720 

.4325 

UM85 

.4456      .3166 

37 

.4064 

4050 

4092 

.3994 

4145 

.3885 

4223 

.3717 

.4327 

.3480 

.4458      JJ160  1 

38 

.4064 

4049 

.4093 

.3993 

4146 

.3882 

4224 

.8713 

.4329 

.3476 

4460;    .3154  . 

39 

.4065 

.4049 

4093 

.3991 

4147 

.3880 

4226 

.3710 

.4331 

.3471 

4463'     .3148 

40 

9.4065 

94048 

94094 

9.3990 

94148 

9.3878 

94227 

9.3707 

9.4333 

9.3467 

9.4465    9J142  1 

41 

.4065 

4048 

.4095 

.3988 

4149 

.3875 

4229 

.8703 

4335 

.3462 

4468      .3135 

42 

.4065 

4047 

4095 

.3987 

4150 

.3873 

4231 

.3700 

.4337 

-3457 

.4470      .3129  1 

43 

.4066 

4047 

4096 

.3985 

4151 

.3871 

4232 

.3696 

.4339 

.3453 

.4473,    wSlS3 

44 

.4066 

4046 

.4097 

.3984 

4152 

.3868 

4234 

.3693 

.4341 

.3448 

.4475      J116 

45 

9.4066 

94045 

9.4097 

9.3982 

94154 

9.3866 

94235 

9J690 

9.4343 

9iM43 

94477    9.3110' 

46 

.4067 

4045 

.4098 

.3981 

4155 

.3863 

4237 

.3686 

4345 

.3438 

4480      -3103  ' 

47 

.4067 

4044 

.4099 

.8979 

4156 

.3861 

4238 

.3683 

4347 

.3433 

4482     .3097 

48 

.4067 

.4043 

.4100 

.3978 

4157 

.3859 

4240 

.3679 

.4349 

.3429 

.4485      J09I  ' 

49 

.4068 

4043 

4100 

.3976 

4158 

.3856 

4242 

.3675 

.4351 

JS424 

.4487'     JS0S4 

50 

9.40681  9.4042 

94101 

9.3975 

94159 

9.3854 

94243 

9.3672 

9.4353 

9.3419 

94490.  9.3078  • 

51 

.4068      .4041 

4102 

.3973 

4161 

.3851 

4245 

.3668 

4355 

.3414 

.4492.    .3071 

i  52 

.4069'     4041 

4103 

.3972 

4162 

.3849 

4246      .3665 

.4357 

-3409 

.4494  >    .3064 

|53 

.4069'     .4040 

4103 

.3970 

4163 

.3846 

4248     .3661 

4359 

.3404 

4497      J05a 

54 

.4069      .4039 

4104 

.3969 

4164 

.3843 

42.50     .3657 

.4361 

JJ399 

4500     -3051 

55 

9.4070   9.4038 

94105 

9.3967 

94165 

9.3841 

94251'  9.3654 

9.4363 

9.3394 

9.4503    9J044    ■ 

56 

.4070,     .4038 

4106 

.3965 

4167 

.3838 

4253,    .3650 

.4366 

.3389 

.4505      .3038 

57 

.4071      .4037 

4107 

.3964 

4168 

.3836 

4255      .3646 

4368 

.3384 

4506     -9031 

56 

.4071      .4036 

4107 

.3962 

4169 

.3833 

4256      .3643 

.4370 

JM79 

.4510      .3024 

59 

4071'     4035 

4108 

.3960 

4170 

.3830 

4258     UJ639 

4372 

JS374 

.4513     .3017 

60 

9.40721  9  4034 

941091  9.3959 

94172 

9.3828 

94260  9.3635 

94374 

9.3369 

9.4515   9.3010   . 
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TABLE  I.    LOG.  A.  AND  LOG.  B. 

Wm  Gan^attnc  tlM  SqnuloD  of  Equal  Altttadit. 


i!JSS3^rA+}    ARGUMENT  =  ELAPSED  TIME.       {5id«Sh"B+ 

II 

6^- 

7.. 

s**- 

gh. 

ir 

11^- 

Log.  A. 

LOC.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

m 
0 

9.4515 

9.3010 

9.4685 

9.2530 

94884 

9.1874 

9J^115 

9X)943 

9  5379 

8.9509 

9.5680 

8.6837 

1 

^18 

.3003 

.4688 

.2520 

4888 

.1861 

.5119 

X)925 

.5384 

.9478 

.5685 

.6770 

9 

.4521 

.2996 

.4691 

.2511 

4892 

.1848 

.5123 

X>906 

.5389 

.9447 

.5691 

.6701 

d 

.4523 

.2989 

.4694 

.2502 

4895 

.1835 

.5127 

.0887 

.5393 

.9416 

.5696 

.6632 

4 

.4526 

.2982 

.4697 

.2492 

4899 

.1822 

.51S2 

.0867 

.5398 

.9384 

.5701 

.6560 

6 

9.4528 

9.2975 

9.4701 

9.2483 

94902 

9.1809 

9.5136 

9.0848 

9.5403 

8.9352 

9.5707 

8.6488 

6 

.4531 

.2968 

.4704 

.2473 

4906 

.1796 

.5140 

i)828 

.5408 

.9320 

.5712 

.6414 

7 

.4534 

.2961 

.4707 

.2463 

4910 

.1782 

.5144 

.0809 

JM12 

.9287 

.5718 

.6339 

8 

.4536 

.2954 

.4710 

.2454 

4913 

.1769 

.5148 

.0789 

.5417 

.9254 

.5723 

.6262 

9 

.4539 

.2947 

.4713 

.2444 

4917 

.1756 

.5153 

i)769 

.5422 

.9221 

.5728 

.6183 

10 

9.4542 

9.2940 

9.4716 

9.2434 

9.4921 

9.1742 

9.5157 

9.0749 

9.5427 

8.9187 

9.5734 

8.6103 

11 

.4544 

.2932 

.4719 

.2425 

4924 

.1728 

.5161 

.0729 

.5432 

.9153 

.5739 

.6021 

IS 

.4547 

.2925 

.4723 

.2415 

4928 

.1715 

.5165 

.0708 

.5436 

.9118 

.5745 

.5937 

IS 

.4550 

.2918 

.4726 

.2405 

4932 

.1701 

.5169 

J0688 

MAX 

.9083 

.5750 

.5852 

14 

.4552 

.2911 

.4729 

.2395 

4935 

.1687 

.5174 

.0667 

.5446 

.9048 

.5756 

.5764 

15 

9.4555 

9.2903 

9.4732 

9.2385 

94939 

9.1673 

9.5178 

9.0646 

9.5451 

8.9013 

9.5761 

8.5674 

16 

.4558 

.2896 

4735 

.2375 

4943 

.1659 

.5182 

.0625 

.5456 

.8977 

.5767 

.5583 

17 

.4561 

.2888 

4738 

.2365 

4946 

.1645 

.5186 

.0604 

.5461 

.8940 

.5772 

i^88 

18 

.4563 

.2881 

4742 

.2355 

4950 

.1630 

.5191 

.0583 

JM66 

.8903 

.5778 

.5392 

19 

.4566 

.2873 

4745 

.2344 

4954 

.1616 

.5195 

.0561 

.5470 

.8866 

.5783 

.5293 

20 

9.4569 

9.2866 

94748 

9.2334 

94958 

9.1602 

9JS199 

9.0540 

9.5475 

8.8829 

9.5789 

8.5192 

ai 

.4572 

.2858 

4751 

.2324 

4961 

.1587 

.5204 

.0518 

.5480 

.8791 

.5794 

.5088 

ss 

.4574 

.2850 

4755 

.2313 

4965 

.1573 

JS208 

.0496 

.5485 

.8752 

.5800 

.4981 

S3 

.4577 

.2843 

4758 

.2303 

4969 

.1558 

.5212 

.0474 

JM90 

.8713 

.5806 

4871 

34 

.4580 

.2835 

4761 

.2292 

4973 

.1543 

.5217 

.0452 

.5495 

.8674 

.5811 

4758 

25 

9.4583 

9.2827 

94764 

9.2282 

94977 

9.1528 

9.5221 

9.0429 

9.5500 

8.8634 

9.5817 

8.4641 

26 

.4585 

.2819 

4768 

.2271 

4980 

.1513 

.5225 

.0406 

.5505 

.8594 

.5822 

.4521 

27 

.4588 

.2812 

4771 

.2261 

.4984 

.1498 

.5230 

.0383 

.5510 

.8553 

.5828 

.4397 

28 

.4591 

.2804 

4774 

.2250 

4988 

.1483 

.5234 

.0360 

.5515 

.8512 

.5834 

4270 

29 

.4594 

.2796 

4778 

.2239 

4992 

.1468 

.5238 

.0337 

.5520 

.8470 

.5839 

4138 

90 

9.4597 

9.2788 

94781 

9.2228 

94996 

9.1453 

9.5243 

9.0314 

9.5525 

8.8427 

9.5845 

8.4001 

31 

.4600 

.2780 

4784 

.2217 

.5000 

.1437 

.5247 

.0290 

.5530 

J384 

.5851 

.3860 

32 

.4602 

.2772 

4788 

J2206 

.5003 

.1422 

.5252 

.0266 

.5535 

.8341 

.5856 

.3713 

33 

.4605 

.2764 

4791 

J195 

.5007 

.1406 

JS256 

.0242 

.5540 

.8297 

.5862 

.3561 

34 

.4608 

.2756 

4794 

.2184 

iW)ll 

.1390 

JS261 

.0218 

.5545 

.8253 

.5868 

.3403 

35 

9.4611 

9.2747 

94798 

9.2173 

9.5015 

9.1375 

9.5265 

9.0194 

9.5550 

8.8208 

9.5874 

8.3239 

36 

.4614 

.2739 

.4801 

.2162 

.5019 

.1359 

.5269 

.0169 

.5555 

.8162 

.5879 

.3067 

37 

.4617 

.2731 

4804 

J15] 

.5023 

.1343 

.5274 

.0144 

.5560 

.8115 

.5885 

.2888 

38 

.4620 

.2723 

4808 

.2140 

.5027 

.1327 

.5278 

.0119 

.5565 

.8068 

.5891 

.2701 

39 

.4622 

.2714 

.4811 

.2128 

.5031 

.1310 

.5283 

.0094 

.5570 

.8020 

.5897 

.2505 

40 

9.4625 

9.2706 

94815 

9.2117 

9.5035 

9.1294 

9.5287 

9.0069 

9.5576 

8.7972 

9.5902 

8.2299 

41 

.4628 

.2698 

.4818 

.2105 

.5038 

.1278 

.5292 

.0043 

.5581 

.7923 

.5908 

.2082 

42 

.4631 

.2689 

4821 

.2094 

.5042 

.1261 

Ji296 

.0017 

.52^86 

.7873 

.5914 

.1853 

43 

.4634 

.2681 

4825 

.2082 

J^046 

.1244 

.5301 

8.9991 

.5.591 

.7823 

.5920 

.1611 

44 

.4637 

.2672 

4828 

.2070 

.5050 

.1228 

.5305 

.9965 

.5596 

.7772 

.5926 

.1354 

45 

9.4640 

9.2664 

94832 

9.2059 

9.5054 

9.1211 

9.5310 

8.9938 

9.5601 

8.7720 

9.5931 

8.1080 

46 

/I643 

J2655 

4835 

.2047 

.5058 

.1194 

.5315 

.9911 

.5606 

.7668 

.5937 

.0786 

47 

4646 

.2646 

.4839 

.2035 

.5062 

.1177 

.5319 

.9884 

.5612 

.7614 

.5943 

.0470 

48 

.4649 

.2638 

4842 

.2023 

.5066 

.1159 

.5324 

.9857 

.5617 

.7560 

.5949 

.0128 

49 

.4652 

.2629 

4846 

.2011 

.5070 

.1142 

4i328 

.9830 

.5622 

.7505 

.5955 

7.9756 

50 

9.4655 

9.2620 

94849 

9.1999 

9.5074 

9.1125 

9.5333 

8.9802 

9.5627 

8.7449 

9.5961 

7.9348 

51 

.4658 

.2611 

4853 

.1987 

.5078 

.1107 

.5337 

.9774 

.5632 

.7392 

.5967 

.8897 

52 

.4661 

.2602 

4856 

.1974 

.5082 

.1089 

.5342 

.9745 

.5638 

.7335 

.5973 

.8391 

53 

.4664 

.2593 

4860 

.1962 

.5086 

.1072 

.5347 

.9717 

.5643 

.7276 

.5979 

.7817 

54 

.4667 

.2584 

4863 

.1950 

.5091 

.1054 

.5351 

.9688 

.5648 

.7217 

.5985 

.7154 

55 

9.4670 

9.2575 

94867 

9.1937 

9.5095 

9.1036 

9^^356 

8.9659 

9.5654 

8.7156 

9.5991 

7.6368 

56 

.4673 

.2566 

4870 

.1925 

.5099 

.1017 

.5361 

.9630 

.5659 

.7094 

.5997 

.5405 

57 

.4676 

.2557 

4874 

.1912 

.5103 

.0999 

.5365 

.9600 

.5664 

.7032 

.6003 

4162 

58 

.4679 

.2548 

4877 

.1900 

.5107 

.0981 

.5370 

.9570 

.5669 

.6968 

.6009 

.2407 

59 

.4662 

.2539 

.4881 

.1887 

.5111 

.0962 

.5375'  .9540 

.5675 

.6903 

.6015 

•S' 

60 

9.4685 

9  2530 

94884 

9.1874 

9.5115'  9.094s 

9.5379  8.9509 

9.5680 

8.6837 

9.6021 

45 


TABLE  I.    LOG.  A.  AND  LOG.  B. 

Vor  OoBpotlaff  tlM  IqmtioB  tt  Mqiml  AMtndM. 


;"S5S^rA+}    ARGUMENT  =  ELAPSED  TIME.       {Mdo£?B- 

m 
0 

{¥"' 

l,h. 

14h. 

1§^ 

16^ 

17»" 

Log.  A. 
9.6021 

Log.  B. 

Log.  A. 

Log.B 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log  A.;  Log.B. 

Inf. 

9.6406 

8.7563 

96841 

9.0971 

9.7833 

9.3162 

9.7895 

94884 

9.8539'  9.6383 

1 

.6027 

6.9603 

.6412 

.7641 

'  .6848 

.1014 

.7342 

.3194 

.7905 

4911 

.8550 

.6407 

2 

.6033 

7.2431 

.6419 

.7718 

.6856 

.1057 

.7361 

.3225 

.7915   4937 

.8562 

.6431 

3 

.6039 

.4198 

.6426 

.7794 

.6864 

.1099 

.7360 

.3256 

.7925   4963 

.8573 

.6455 

4 

.6045 

.5453 

.6433 

.7868 

.6872 

.1141 

.7369 

J287 

.7935   4990 

.8585 

3478 

ft 

9.6051 

7.6428 

9.6440 

8.7942 

9.6879 

9.1183 

i.7378 

9.3319 

9.7945'  9.5016 

9.8597 

93502 

6 

.6057 

.7226 

.6447 

.8015 

.6887 

.1224 

.7386 

.3350 

.7955 

.5042 

.8608 

.6526 

7 

.6063 

.7902 

.6454 

.8087 

.6895 

.1265 

.7395 

.3380 

.7965 

JK)68 

.8620 

.6560 

8 

.6069 

.8486 

.6461 

.8158 

.6903 

.1306 

.7404 

.3411 

.7975 

.5094 

.8632 

3573 

9 

.6075 

.9005 

.6467 

.8227 

.6911 

.1347 

.7413 

.3442 

.7986 

.5120 

.8644 

3597 

10 

9.6082 

7.9469 

9.6474 

8.8296 

9.6919 

9.1387 

9.7422 

0.3472 

9.7996 

9.5146 

93655 

9.6621 

U 

.6088 

.9889 

.6481 

.8364 

.6926 

.1428 

.7431 

.3503 

.8006 

.5171 

3667 

.6644 

12 

.6094 

8.0273 

.6488 

.8432 

.6934 

.1468 

.7440 

.3533 

.8016 

.5197 

.8679 

.6668 

13 

.6100 

.0627 

.6495 

.8498 

.6942 

.1507 

.7449 

.3563 

.8027 

.5223 

.8691 

.6691 

14 

.6106 

.0955 

.6502 

.8564 

.6950 

.1547 

.7458 

.3593 

.8037 

.5248 

.8703 

.6715 

Ift 

9.6112 

8.1260 

9.6509 

8.8628 

9.6956 

9.1586 

9.7467 

9.3623 

9.8047 

9.5274 

9.8715 

9.6738 

16 

.6119 

.1547 

.6516 

.8692 

.6966 

.1625 

.7476 

.3653 

.8058 1  .MOO 

.8727 

3762 

17 

.6125 

.1816 

.6523 

.8756 

.6974 

.1664 

.7485 

.3683 

.80681  ..'^25 

.8739 

3766 

18 

.6131 

.2071 

.6530 

.8818 

.6982 

.1703 

.7494 

.3713 

.8078'  .5351 

.8751 

.6809 

19 

.6137 

.2312 

.6538 

.8880 

.6990 

.1741 

.7503 

.3742 

.8089 

JS376 

.8763 

.6832 

20 

9.6144 

8.2541 

9.6545 

8.8941 

9.6998 

9.1779 

9.7512 

9.3772 

9.8099 

9.5401 

93775 

9.6856 

21 

.6150 

.2759 

.6552 

.9002 

.7006 

.1817 

.7522 

.3801 

.8110 

.5427 

.8787 

.6879 

22 

.6156 

.2967 

.6559 

.9062 

.7014 

.1855 

.7531 

.3831 

.8120 

3452 

3799 

3903 

23 

.6163 

.3166 

.6566 

.9121 

.7022 

.1893 

.7540 

.3860 

.8131 

.5477 

.8812 

.6926 

24 

.6169 

.3357 

.6573 

.9180 

.7030 

.1930 

.7549 

JJ889 

.8141 

3502 

.8824 

3949 

25 

9.6175 

8.3540 

9.6580 

8.9238 

9.7038 

9.1967 

9.7558 

9.3918 

9.8152 

93528 

98836 

9.6973 

26 

.6182 

.3717 

.6588 

.9295 

.7047 

.2004 

.7568 

.3947 

.8162 

3553 

3848 

.6996 

27 

.6188 

.3887 

.6595 

.9352 

.7055 

.2041 

.7577 

.3976 

.8173 

3578 

.8861 

.7019 

28 

.6194 

.4051 

.6602 

.9408 

.7063 

.2078 

.7586 

.4005 

.8184 

.5603 

.8873 

.7043 

29 

.6201 

4210 

.6609 

.9464 

.7071 

.2114 

.7595 

.4033 

.8194 

3628 

3885 

.7066 

30 

9.6207 

8.4363 

9.6616 

8.9519 

9.7079 

9.2150 

9.7605 

9.4062 

9.8205 

9.5653 

9.8898 

9.7089 

81 

.6214 

4512 

.6624 

.9573 

.7088 

.2186 

.7614 

4090 

.8216 

3677 

.8910 

.7112 

32 

.6220 

.4657 

.6631 

.9627 

.7096 

.2222 

.7624 

.4119 

.8227 

3702 

3923 

.7186 

33 

.6226 

.4796 

.6638 

.9681 

.7104 

.2258 

.7633 

4147 

.8237 

3727 

3935 

.7159 

34 

.6233 

.4932 

.6645 

.9734 

.7112 

.2293 

.7642 

4175 

.8248 

3752 

.8948 

.7182 

35 

9.6239 

8.5064 

9.6653 

8.9787 

9.7121 

9.2329 

9.7652 

94204 

9.8259 

9  5777 

93961 

9.7905 

36 

.6246 

.5192 

.6660 

.9839 

.7129 

.2364 

.7661 

4232 

.8270 

3801 

3973 

.7228 

37 

.9252 

.5318 

.6667 

.9891 

.7137 

.2399 

.7671 

4260 

.8281 

3826 

.8986 

.7251 

38 

.6259 

.5440 

.6675 

.9942 

.7146 

.2434 

.7680 

4288 

.8292 

3850 

3999 

.7275 

39 

.6265 

.5559 

.6682 

.9993 

.7154 

J468 

.7690 

.4316 

.8303 

3875 

.9011 

.7298 

40 

9.6272 

8.5675 

9.6690 

9.0043 

9.7162 

9.2503 

9.7699 

9.4343 

9.8314 

93900 

9.9084 

9.7321 

41 

.6279 

.5788 

.6697 

.0093 

.7171 

.2537 

.7709 

4371 

.8325 

3924 

.9037 

.7344 

42 

.6285 

.5899 

.6704 

.0142 

.7179 

.2571 

.7718 

4399 

.8336 

3948 

.9050 

.7367 

43 

.6292 

.6008 

.6712 

.0191 

.7187 

.2605 

.7728 

4426 

.8347 

3973 

.9063 

.7390 

44 

.6298 

.6114 

.6719 

.0240 

.7196 

.2639 

.7738 

4454 

.8358 

3997 

.9075 

.7413 

45 

9.6305 

8.6218 

9.6727 

9.0288 

9.7204 

9.2673 

9.7747 

94481 

9.8369 

9.6022 

93088 

9.7436 

46 

.6311 

.6320 

.6734 

.0336 

.7213 

.2706 

.7757 

4509 

.8380 

.6046 

.9101 

.7459 

47 

.6318 

.6419 

.6742 

.0384 

.7221 

.2740 

.7767 

4536 

.8391 

.6070 

.9114 

.7482 

48 

.6325 

.6517 

.6749 

.0431 

.7230 

.2773 

.7776 

.4563 

.8402 

.6094 

3127 

.7505 

49 

.6331 

.6613 

.6757 

.0478 

.7238 

.2806 

.7786 

4590 

.8414 

.6119 

.9140 

.7529 

50 

9.6338 

a6707 

9.6764 

9i)524 

9.7247  9.2839 

9.7796 

94617 

9.8425 

9.6143 

9.9154 

9.7552  ' 

51 

.6345 

.6799 

.6772 

.0570 

.72561  .2872 

.7806 

4644 

.8436 

.6167 

.9167 

.7575  , 

52 

.6351 

.6890 

.6779 

.0616 

.7264   .2905 

.7815 

4671 

.8447 

.6191 

3180  .7598  , 

53 

.6358 

.6979 

.6787 

.0662 

.7273  .2937 

.7825 

4698 

.8459 

.6215 

.9193;  .7621  1 

54 

.6365 

.7067 

.6795 

.0707 

.7281'  .2970 

.7835 

4725 

.8470 

.6239 

3206 1  .7644 

55 

9.6372 

8.7153 

9.6802 

9i)752 

9.7290  9.3002 

9.7845 

94752 

9.8481 

9.6263 

93220  9.7667  , 

56 

.6378 

.7237 

.6810 

.0796 

.7299  (  .3034 

.7855 

4778 

.8493 

.6287 

.9233  .7690  . 

57 

.6385 

.7321 

.6818 

.0840 

.7307   .3066 

.7865 

4805 

.8504 

.6311 

.9246.  .7713 

58 

.6392 

.7402 

.6825 

.0884 

.7316  .3098 

.7875 

4831 

.8516 

.6335 

.9260  .7736  , 

59 

.6399 

.7483 

.6833 

.0928 

.7324   .3130 

.7885 

.4858 

.8527 

3359 

3273  .n59  ! 

60 

9.6406 

8  7563 

9.6841'  9.0971 

9.7333  9.3162 

9.7895 

94884 

9.8539  9.6383 

93287 

.^l'1^^\ 

46 


TABLE  I.    LOG.  A.  AND  LOG.  B. 


For  Canpattnc  tlM  SquaUon  of  Equal  Altttndct. 

'S£ilSUrA+}    ARGUMENT 

'=  ELAPSED  TIME.       {SUS^b- 

1^ 

m 
0 

IS"*- 

ir 

Jl»». 

2|h. 

n'' 

Log.  A. 
9.9287 

LogB. 

Lof.A. 

Log.B 
9.9167 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 

Log.  A. 

Log.B. 
0.4372 

Log.  A. 

Log.B. 

9.7782 

0.0172 

0.1249 

0.0625 

0.2623 

0.2279 

04523 

0.7689 

0.7652 

1 

.9300 

.7804 

.0188 

.9190 

.1269 

.0650 

.2649 

.2309 

4562 

4414 

.7765 

.7729 

2 

.9314 

.7827 

.0204 

.9213 

.1290 

.0676 

.2676 

.2339 

4601 

4455 

.7842 

.7807 

3 

.9327 

.7850 

.0221 

.9237 

.1310 

.0701 

.2702 

.2370 

.4640 

4497 

.7920 

.7886 

4 

.9341 

.7873 

.0237 

.9260 

.1330 

.0727 

.2729 

.2401 

4680 

4540 

.8000 

.7967 

5 

9.9355 

9.7896 

0.0253 

9.9284 

0.1351 

0.0753 

0.2756 

0.2431 

04720 

04582 

0.8081 

0.8049 

6 

.9368 

.7919 

.0270 

.9307 

.1371 

.0779 

.2783 

.2462 

4761 

4625 

.8163 

.8133 

7 

.9382 

.7942 

.0286 

.9331 

.1392 

.0805 

.2810 

.2493 

4801 

4668 

.8247 

.8218 

8 

.9396 

.7965 

.0303 

.9355 

.1412 

.0830 

.2838 

.2524 

4842 

.4711 

.8333 

.8305 

9 

.9410 

.7988 

.0319 

.9378 

.1433 

.0856 

.2865 

.2556 

4884 

4755 

.8420 

.8393 

10 

9.9424 

9.8011 

0.0336 

9.9402 

0.1454 

0.0882 

0.2893 

0.2587 

04926 

04799 

0.8508 

0.8483 

11 

.9437 

.8034 

.0353 

.9426 

.1475 

.0909 

.2921 

.2619 

4968 

4844 

.8599 

.8574 

12 

.9451 

.8057 

.0370 

.9449 

.1496 

.0935 

.2949 

.2650 

.5010 

4889 

.8691 

.8667 

13 

.9465 

.8080 

.0386 

.9473 

.1517 

.0961 

.2977 

.2682 

.5053 

4934 

.8786 

.8763 

14 

.9479 

.8103 

.0403 

.9497 

.1538 

.0987 

.3005 

.2714 

.5097 

4980 

.8882 

.8860 

15 

9.9493 

9.8126 

0.0420 

9.9520 

0.1559 

0.1013 

0.3034 

0.2746 

0.5140 

0.5026 

0.8980 

0.8959 

16 

.9508 

.8149 

.0437 

.9544 

.1581 

.1040 

.3063 

.2778 

.5184 

.5072 

.9080 

.9060 

17 

.9522 

.8172 

.0454 

.9568 

.1602 

.1066 

.3091 

.2811 

.5229 

.5118 

.9183 

.9164 

18 

.9.W6 

.8195 

.0472 

.9592 

.1623 

.1093 

.3120 

.2843 

.5274 

.5165 

.9288 

.9270 

19 

.9550 

.8218 

.0489 

.9616 

.1645 

.1119 

.3150 

.2876 

.5319 

.5213 

.9396 

.9378 

20 

9.9564 

9.8241 

0.0506 

9.9640 

0.1667 

0.1146 

0.3179 

0.2909 

0.5365 

0..'i261 

0.9506 

0.9489 

21 

.9579 

.8264 

.0523 

.9664 

.1689 

.1173 

.3208 

.2942 

.5411 

.5309 

.9618 

.9603 

22 

.9593 

.8287 

.0541 

.9687 

.1711 

.1200 

.3238 

.2975 

.5458 

.5358 

.9734 

.9719 

23 

.9607 

.8310 

.0558 

.9711 

.1733 

.1226 

.3268 

.3008 

.5.'>05 

.5407 

.9853 

.9839 

24 

.9622 

.8333 

.0576 

.9735 

.1755 

.1253 

.3298 

.3041 

.5553 

.5457 

.9975 

.9961 

25 

9.9636 

9.8356 

0.0593 

9.9760 

0.1777 

0.1280 

0.3328 

0.3075 

0.5601 

0.5507 

1.0100 

1XX)87 

26 

.9651 

SS79 

.0611 

.9784 

.1799 

.1308 

.3359 

.3109 

.5649 

.5557 

.0228 

.0216 

27 

.9665 

.8402 

.0628 

.9808 

.1821 

.1335 

JI389 

.3143 

.5698 

.5608 

.0361 

.0350 

28 

.9680 

.8425 

.0646 

.9832 

.1844 

.1362 

.3420 

.3177 

.5748 

.5660 

.0497 

.0487 

29 

.9695 

.8448 

.0664 

.9856 

.1867 

.1389 

.3451 

.3211 

.5798 

.5712 

.0638 

.0628 

80 

9.9709 

9.8471 

0.0682 

9.9880 

0.1889 

0.1417 

0.3482 

0.3245 

0.5848 

0.5764 

1.0783 

1.0774 

31 

.9724 

.8494 

.0700 

.9904 

.1912 

.1444 

.3514 

.3280 

.5899 

.5817 

.0934 

.0925 

32 

.9739 

.8517 

.0718 

.9929 

.1935 

.1472 

.3545 

.3315 

.5951 

.5871 

.1089 

.1081 

33 

.9754 

.8540 

.0736 

.9953 

.1958 

.1499 

.3577 

.3350 

.6003 

.5925 

.1250 

.1242 

34 

.9769 

.8563 

.0754 

.9977 

.1981 

.1527 

.3609 

.3385 

.6056 

.5979 

.1416 

.1409 

35 

9.9784 

9.8586 

0.0772 

0.0002 

0.2004 

0.1655 

0.3641 

0.3420 

0.6110 

0.6034 

1.1590 

1.1583 

36 

.9798 

.8609 

J079O 

.0026 

.2028 

.1582 

.3674 

.3456 

.6164 

.6090 

.1770 

.1764 

37 

.9813 

.8632 

.0809 

.0051 

.2051 

.1610 

.3706 

.3491 

.6218 

.6147 

.1958 

.1952 

38 

.9829 

.8655 

.0827 

.0075 

.2075 

.1638 

.3739 

.3527 

.6273 

.6204 

.2154 

.2149 

39 

.9844 

.8678 

.0845 

.0100 

.2098 

.1667 

.3772 

.3563 

.6329 

.6261 

.2359 

.2354 

40 

9.9859 

9.8701 

0.0864 

0.0124 

0.2122 

0.1695 

0.3805 

0.3599 

0.6386 

0.6319 

1.2573 

1.2569 

41 

.9874 

.8724 

.0883 

.0149 

.2146 

.1723 

.3839 

.3636 

.6443 

.6378 

.2799 

.2795 

42 

.9889 

.8748 

.0901 

.0173 

.2170 

.1751 

.3873 

.3673 

.6501 

.6438 

s3037 

.3033 

43 

.9904 

.8771 

.0920 

.0198 

.2194 

.1780 

.3907 

.3710 

.6560 

.6498 

.3288 

.3285 

44 

.9920 

.6794 

.0939 

.0223 

.2218 

.1808 

.3941 

.3747 

.6619 

.6559 

.3554 

.3552 

45 

9.9935 

9.8817 

0.0958 

0X)248 

0.2243 

0.1837 

0.3975 

0.3784 

0.6679 

0.6621 

1.3837 

1.3835 

46 

.9951 

.8840 

.0976 

.0272 

.2267 

.1866 

.4010 

.3822 

.6740 

.6684 

4140 

4138 

47 

.9966 

.8863 

.0995 

.0297 

.2292 

.1895 

.4045 

.3859 

.6802 

.6747 

.4465 

.4463 

48 

.9982 

.8887 

.1015 

.0322 

.2316 

.1924 

4080 

.3897 

.6865 

.6811 

4815 

4814 

49 

.9998 

.8910 

.1034 

.0347 

.2341 

.1953 

4115 

.3936 

.6928 

.6876 

.5196 

.5195 

50 

0.0013 

9.8933 

0.1053 

0J0372 

0.2366 

0.1982 

04151 

0.3974 

0.6993 

0.6942 

1.5613 

1.5612 

51 

.0029 

.8956 

.1072 

.0397 

.2391 

.2011 

4187 

4013 

.7058 

.7008 

.6074 

.6073 

52 

.0044 

.8980 

.1092 

.0422 

.2416 

.2040 

4223 

4052 

.7124 

.7076 

.6588 

.6587 

53 

.0060 

.9003 

.1111 

.0447 

.2442 

.2070 

4260 

4091 

.7191 

.7144 

.7171 

.7171 

54 

.0076 

.9026 

.1131 

.0473 

.2467 

.2099 

4297 

4130 

.7259 

.7214 

.7844 

.7843 

55 

0.0092 

9.9050 

0.1150 

0.0498 

0.2493 

0.2129 

04334 

04170 

0.7328 

0.7284 

1.8638 

1.8638 

56 

.0108 

.9073 

.1170 

.0523 

.2518 

.2159 

4371 

4210 

.7398 

.7355 

.9610 

.9610 

57 

.0124 

.9096 

.1190 

.0548 

.2544 

.2189 

.4408 

4250 

.7469 

.7428 

2.0863 

2.0863 

58 

.0140 

.9120 

.1209 

.0574 

.2570 

.2219 

4446 

4291 

.7541 

.7501 

.2627 

.2627 

59 

.0156 

.9143 

.1229 

.0599 

.2596 

.2249 

.4485 

.4331 

.7615 

.7576 

2.5640  2.5640 

60 

0.0172 

9  9167 

0.1249'  0.0625 

0.2623 

0.2279 

04523  0.4372 

0.7689 

0.7652 

Inf.   1  In/, 
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TABLE   II. 


LOGARITHMS  OF  NUMBERS. 


in 


I 


10 

11 

12 
18 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

26 
26 
27 


80 
81 
82 
88 
84 

85 
86 
87 
88 
89 

40 
41 
42 
48 
44 

45 
46 
47 

48 
49 

50 


52 
58 
54 


0 


0000 
0414 
0792 
1189 
1461 

1761 
2041 
2304 
2558 

2788 

8010 
8222 
3424 
8617 
8802 

8979 
4150 
4314 
4472 
4624 

4771 
4914 
5051 
5185 
5315 

5441 
5568 
5682 
5798 
5911 

6021 
6128 
6282 
6885 
6485 

6582 
6628 
6721 
6812 
6902 

6990 
5117076 


7160 
7213 
7824 


0043 
0453 
0828 
1178 
1492 

1790 
2068 
2380 
2577 
2810 

3082 
3243 
3444 
3636 
3820 

3997 
4166 
4880 

4487 
4689 

4786 
4928 
5065 
5198 
5328 

5453 
5575 
5694 
5809 
5922 

6081 
6188 
6243 
6845 
6444 

6542 
6687 
6730 
6821 
6911 


7084 
7168 
7251 
7882 


0086 
0492 
0864 
1206 
1523 

1818 
2095 
2355 
2601 
2883 

3054 


8464 
3655 
8838 

4014 
4183 
4346 
4502 
4654 

4800 
4942 
5079 
5211 
5840 

5465 
5587 
5705 
5821 
5938 

6042 
6149 
6258 
6855 


6454 

6551 
6646 
6739 
6880 
6920 

7007 
7098 
7177 
7259 
7840 


0128 
0581 
0899 
1239 
1558 

1847 
2122 
2380 
2625 
2856 

3075 
8284 
8483 
3674 
8856 

4031 
4200 
4862 
4518 
4669 

4814 
4955 
5092 
5224 
5358 

5478 
5599 
5717 
5832 
5944 

6053 
6160 


6865 
6464 

6561 
6656 
6749 


7016 
7101 
7185 
7267 
7848 


0170 
0569 
0934 
1271 
1584 

1875 
2148 
2405 
264S 

2878 

3096 
3804 
8502 


8874 

4048 
4216 
4378 
4588 
4688 


4829 
4969 
5105 
5287 
5866 

5490 
5611 
5729 
5848 
5955 

6064 
6170 
6274 
6875 
6474 

6571 
6665 
6758 
6848 
6987 

7024 
7110 
7198 
7275 
7856 


0212 
0607 
0969 
1308 
1614 

1903 
2175 
2480 
2672 
2900 

8118 
8324 
8522 
8711 
8892 

4065 
4282 
4393 
4548 


4848 
4983 
5119 
5250 
5378 

5502 
5628 
5740 
5855 
5966 

6075 
6180 
6284 
6885 
6484 

6580 
6675 
6767 
6857 
6946 

7083 
7118 
7202 
7284 
7864 


0253 
0645 
1004 
1335 
1644 

1981 
2201 
2455 
2695 
2923 

3139 
8345 
3541 
8729 
8909 

4082 
4249 
4409 
4564 
4713 

4857 
4997 
5132 
5263 
5891 

5514 
5635 
6752 
6866 
6977 

6085 
6191 
6294 
6895 
6493 

6590 
6684 
6776 
6866 
6965 

7042 
7126 
7210 
7292 
7372 


0294 
0682 
1038 
1367 
1673 

1959 
2227 
2480 
2718 
2945 

8160 
8365 
8560 
3747 
8927 

4099 
4265 
4425 
4579 
4728 

4871 
5011 
5145 
5276 
6403 

5527 
5647 
5763 

6877 
6988 


6201 
6304 
6405 
6503 

6599 
6693 
6785 
6875 
6964 

7060 
7135 
7218 
7800 
7380 


8 


0834 
0719 
1072 
1899 
1708 

1987 
2253 
2504 
2742 
2967 

8181 
8385 
3579 
8766 
3945 

4116 
4281 
4440 
4594 
4742 

4886 
5024 
5159 
5289 
5416 

6589 
5668 
5775 


5999 

6107 
6212 
6814 
6415 
6513 


6702 
6794 
6884 
6972 

7059 
7143 
7226 
7808 
7888 


0374 
0755 
1106 
1430 
1732 

2014 
2279 
2529 
2765 


8201 
8104 
8598 
8784 
8962 

4133 
4298 
4456 
4609 
4757 

4900 
5038 
5172 
5802 
6428 

6651 
6670 
5786 
6899 
6010 

6117 
6222 
6826 
6426 
6622 

6618 
6712 
6808 


6981 

7067 
7152 
7286 
7316 
7396 


Proporttontl  Purb. 


1  S  I  4  6  6  7  8  9 


8 
8 
2 

2I  2 


:i 


26 
28 
21 
19 

18 

17 
16 
15 
14 
18 

18 
12 
12 
11 
11 

10 

10 

9 

9 

9 

9 

8 
8 
8 
8 

7 

7 
7 
7 
7 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 


29 
26 
24 
28 
21 

20 
18 
17 
16 
16 

15 
14 
14 
18 
12 

12 
11 
11 
11 
10 

10 

10 

9 

9 

9 

9 
8 
8 
8 
8 

8 
7 
7 

7 
7 

7 
7 
6 
6 
6 

6 
6 
6 
6 


9i  87 
80;  84 
28!  81 


29 
27 

26 
24 
22 
21 
20 


17  19 
16  18 
15  17 


17 
16 

16 
16 
14 
14 


12  18 

111  18 

11  12 
11  12 
10I12 
lOlll 

10  11 
10  11 


f  6 


10 
10 
10 

10 
9 
9 
9 
9 

9 

8 
8 
8 
8 

8 
8 

T 
7 
7 
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TABLE    II. 


LOGARITHMS  OF  NUMBERS 

• 



ll 

0 

1 
7412 

2 

3 

4 

5 

6 

7 

8 

9 

ProportioBal  Farts. 

1 

1 

1 

4 

6 

6 

7 

8 

9 

55 

7404 

7419 

7427 

7435 

7443 

7451 

7459 

7466 

7474 

2 

2 

8 

6 

56 

7482 

7490 

7497 

7505 

7513 

7520 

7528 

7536 

7543 

7551 

2 

2 

8 

6 

7 

57 

7559 

7566 

7574 

7582 

7589 

7597 

7604 

7612 

7619 

7627 

2 

2 

8 

6 

68 

7634 

7642 

7649 

7657 

7664 

7672 

7679 

7686 

7694 

7701 

2 

8 

6 

59 

7709 

7716 

7723 

7781 

7738 

7745 

7752 

7760 

7767 

7774 

2 

8 

6 

60 

7782 

7789 

7796 

7803 

7810 

7818 

7825 

7832 

7839 

7846 

2 

3 

61 

7853 

7860 

7868 

7875 

7882 

7839 

7896 

7903 

7910 

7917 

2 

3 

62 

7924 

7931 

7938 

7945 

7952 

7959 

7966 

7973 

7980 

7987 

3 

63 

7993 

8000 

8007 

8014 

8021 

8028 

8035 

8041 

8048 

8055 

8 

64 

8062 

8069 

8075 

8082 

8089 

8096 

8102 

8109 

8116 

8122 

8 

65 

8129 

8136 

8142 

8149 

8156 

8162 

8169 

8176 

8182 

8189 

8 

66 

8195 

8202 

8209 

8215 

8222 

8228 

8235 

8241 

5248 

8254 

8 

67 

8261 

8267 

8274 

8280 

8287 

8293 

8299 

8306 

8312 

8319 

8 

68 

8325 

8331 

8338 

8344 

8351 

8357 

8363 

8370 

8376 

8882 

8 

69 

8388 

8395 

8401 

8407 

8414 

8420 

8426 

8432 

8489 

8445 

2 

u 

70 

8451 

8457 

8463 

8470 

8476 

8482 

8488 

8494 

8500 

8506 

2 

71 

8513 

8519 

8525 

8531 

8537 

8543 

8549 

8555 

8561 

8567 

2 

5 

72 

8573 

8579 

8585 

8591 

8597 

8603 

8609 

8616 

8621 

8627 

2 

6 

73 

8633 

8689 

8645 

8651 

8657 

8663 

8669 

8676 

8681 

8686 

2 

5 

74 

8692 

8698 

8704 

8710 

8716 

8722 

8727 

8738 

8739 

8745 

2 

* 

75 

8751 

8756 

8762 

8768 

8774 

8779 

8785 

8791 

8797 

8802 

2 

5 

76 

8808 

8814 

8820 

8825 

8831 

8837 

8842 

8848 

8854 

8859 

2 

77 

8865 

8871 

8876 

8882 

8887 

8893 

8899 

8904 

8910 

8915 

2 

78 

8921 

8927 

8932 

8938 

8943 

8949 

8954 

8960 

8965 

8971 

2 

79 

8976 

8982 

8987 

8993 

8998 

9004 

9009 

9016 

9020 

9025 

2 

80 

9031 

9086 

9042 

9047 

9053 

9058 

9063 

9069 

9074 

9079 

2 

5 

81 

9085 

9090 

9096 

9101 

9106 

9112 

9117 

9122 

9128 

9138 

2 

82 

9138 

9143 

9149 

9154 

9159 

9165 

9170 

9176 

9180 

9186 

2 

J 

83 

9191 

9196 

9201 

9206 

9212 

9217 

9222 

9227 

9232 

9238 

2 

84 

9243 

9248 

9253 

9258 

9263 

9269 

9274 

9279 

9284 

9289 

2 

85 

9294 

9299 

9304 

9309 

9315 

9320 

9325 

9330 

9335 

9340 

2 

86 

9345 

9350 

9355 

9360 

9365 

9370 

9375 

9380 

9385 

9390 

2 

87 

9395 

9400 

9405 

9410 

9415 

9420 

9425 

9430 

9435 

9440 

0 

2 

88 

9446 

9450 

9455 

9460 

9465 

9469 

9474 

9479 

9484 

9489 

0 

2 

89 

9494 

9499 

9504 

9509 

9513 

9518 

9523 

9528 

9533 

9688 

0 

2 

4 

90 

9542 

9547 

9552 

9557 

9562 

9566 

9571 

9576 

9581 

9586 

0 

2 

91 

9590 

9595 

9600 

9605 

9609 

9614 

9619 

9624 

9628 

9683 

0 

2 

92 

9638 

9643 

9647 

9652 

9657 

9661 

9d6o 

9671 

9675 

9680 

0 

2 

98 

9685 

9689 

9694 

9699 

9708 

9708 

9713 

9717 

9722 

9727 

0 

2 

94 

9731 

9736 

9741 

9745 

9750 

9754 

9759 

9763 

9768 

9773 

0 

2 

^ 

95 

9777 

9782 

9786 

9791 

9795 

9800 

9805 

9809 

9814 

9818 

0 

2 

4 

96 

9823 

9827 

9832 

9836 

9841 

9845 

9850 

9854 

9859 

9863 

0 

2 

4 

97 

9868 

9872 

9877 

9881 

9886 

9890 

9894 

9899 

9903 

9908 

0 

2 

4 

98 

9912 

9917 

9921 

9926 

9930 

9934 

9939 

9943 

9948 

9952 

0 

2 

99 

9956 

9961 

9965 

9969 

9974 

9978 

9983 

9987 

9991 

9996 

0 

2 

2 
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TABLE  III.   MEAN  BE7RACTI0N. 


ButtnttaraOln 

nuoMlv 

MO. 

ARStoiS. 

1 

Mean 
Befnction. 

AlUtad*. 

Hmo 
BaftMtioo. 

ilSSS. 

Men 

tRKSS* 

O      1 

Meui 
lUftactloii. 

iKSr 

Itaa 

Bcteetfoo. 

O     1 

/       H 

O      1 

1        H 

f     II 

o 

1 

f       M 

O      1 

f     ft 

9  30 

5  35.1 

15     0 

3  34.1 

25     0 

2    4.4 

42 

0 

1     4.7 

0     0 

36  29.4 

35 

5  32.4 

10 

3  31.7 

10 

2     3.4 

20 

1     3.9 

1     0 

24  53.6 

40 

5  29.6 

20 

3  294 

20 

2     2.5 

40 

1     8.2 

2     0 

18  25.5 

45 

5  27.0 

30 

3  27.1 

30 

2     1.6 

43 

0 

1     24 

3     0 

14  25.1 

50 

5  24.3 

40 

3  24.8 

40 

2     0.7 

20 

1     1.7 

4     0 

11  44.4 

55 

5  21.7 

50 

3  22.6 

50 

1  59.8 

40 

1     IJO 

5     0 

9  52.0 

10     0 

5  19.2 

16    0 

3  20.5 

26     0 

1  58.9 

44 

0 

1     0.3 

5 

9  44.0 

5 

5  16.7 

10 

3  18.4 

10 

1  58.1 

20 

0  59.6 

10 

9  36.2 

10 

5  14.2 

20 

3  16.3 

20 

1  57.2 

40 

0  58.9 

15 

9  28.6 

15 

5  11.7 

30 

3  14.2 

30 

1  56.4 

45 

0 

0  58.2 

80 

9  21.2 

20 

5     9.3 

40 

3  12.2 

40 

1  55.5 

20 

0  57.6 

25 

9  14.0 

25 

5     6.9 

50 

3  10.3 

50 

1  54.7 

40 

0  56.9 

5  30 

9     7.0 

10  30 

5     4.6 

17     0 

3     8.3 

27     0 

1   53.9 

46 

0 

0  56.2 

35 

9     0.1 

35 

5     2.3 

10 

3     6.4 

10 

1  53.1 

20 

0  55.6 

40 

8  53.4 

40 

5    0.0 

20 

3    4.6 

20 

1  52.3 

40 

0  55.0 

45 

8  46.8 

45 

4  57.8 

30 

3     2.8 

30 

1  51.5 

47 

0 

0  54.3  1 

50 

8  40.4 

50 

4  55.6 

40 

3     IJO 

40 

1  50.7 

20 

0  53.7  1 

55 

8  34.2 

55 

4  53.4 

50 

2  59.2 

50 

1  50.0 

40 

0  53.1 

6    0 

8  28.0 

11     0 

4  51.2 

18    0 

2  57.5 

28     0 

1  49.2 

48 

0 

0  52.5 

5 

8  22.1 

5 

4  49.1 

10 

2  55.8 

20 

1  47.7 

49 

0 

0  50.6 

10 

8  16.2 

10 

4  47 JO 

20 

2  54.1 

40 

1  46.2 

50 

0 

0  48.9 

15 

8  10.5 

15 

4  44.9 

30 

2  52.4 

29    0 

1  44.8 

51 

0 

0  47.2 

20 

8    4.8 

20 

4  42.9 

40 

2  50.8 
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0-47.837 

0  57.667 

1  07496 

1   17.326 

52 

.142 

53 

0  08.683 

0  18.512 

0  28.342 

0  38.171 

0  48.001 

0  57.831 

1  07.660 

1   17.490 

53 

.145 

54 

0  08.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1  07.824 

1   17.654 

54 

.147 

55 

0  09.010 

0  18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1  07.938 

1   17.817 

55 

.150 

56 

0  09.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1  08.152 

1  17.981 

56 

.153    1 

57 

0  09JJ38 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58486 

1  08.315 

1   18.145 

57 

.156 

58 

0  09.502 

0  19.331 

0  29.161 

0  38.991 

0  48.820 

0  58.650 

1  08479 

1  18.309 

58 

158 

59 

0  09.666 

0  19.495   0  29.325 

0  39.154 

0  48.984 

0  58.814 

1  08.643 

1  18473 

59 

.161 

54 


TABLE  IV.    SIDEREAL  INTO  MEAN  SOLAR  TIME. 


ade- 

8^ 

gh. 

10*^ 

IP 

W 

W 

14  h. 

15*^ 

For 
Secoada. 

n. 
0 

f' 18.636 

r*  28.466 

r  88.296 

1  48.125 

"57.955 

2  07.784 

2  17.614 

2  27443 

•. 

•. 

1 

1  18.800 

1  28.630 

1  38459 

1  48.289 

1  58.119 

2  07.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1  18.964 

1  28.794 

1  38.623 

1  48.453 

1  68.282 

2  08.112 

2  17.941 

2  27.771 

2 

.005 

3 

1  19.128 

1  28.958 

1  38.787 

1  48.617 

1  58446 

2  08.276 

2  18.105 

2  27.935 

3 

.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

1  58.610 

2  08.440 

2  18.269 

2  28.099 

4 

.Oil 

b 

1  19.456 

1  29.285 

1  39.115 

•  1  48.944 

1  58.774 

2  08.603 

2  18.433 

2  28.263 

6 

.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

1  58.938 

2  08.767 

2  18.597 

2  28426 

6 

.016 

7 

1  19.783 

1  29.613 

1  39.442 

1  49.272 

1  59.101 

2  08.931 

2  18.761 

2  28.590 

7 

.019 

8 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

1  59.265 

2  09.095 

2  18.924 

2  28.754 

8 

.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

1  59429 

2  09.259 

2  19.08« 

2  28.918 

9 

.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

1  59.593 

2  09423 

2  19.252 

2  29.082 

10 

.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

1  69.757 

2  09.586 

2  19416 

2  29.245 

11 

.030 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

1  59.921 

2  09.750 

2  19.580 

2  29.409 

12 

.033 

13 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

2  00.084 

2  09.914 

2  19.744 

2  29.573 

13 

.035 

14 

1  20.930 

1  30.760 

1  40.589 

1  50.419 

2  00.248 

2  10.078 

2  19.907 

2  29.737 

14 

.038 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

2  00412 

2  10.242 

2  20.071 

2  29.901 

15 

.041 

16 

1  21.258 

1  31.087 

1  40.917 

1  50.746 

2  00.676 

2  10.405 

2  20.235 

2  30.065 

16 

.044 

17 

1  21.422 

1  31.251 

1  41.081 

1  50.910 

2  00.740 

2  10.569 

2  20.399 

2  30.228 

17 

.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2  00.904 

2  10.733 

2  20.563 

2  30.392 

18 

.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2  01i)67 

2  10.897 

2  20.727 

2  30.556 

19 

.062 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2  01.231 

2  11.061 

2  20.890 

2  30.720 

20 

J)55 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2  01.896 

2  11.225 

2  21.054 

2  30.884 

21 

.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2  01.659 

2  11.388 

2  21.218 

2  31.048 

22 

.060 

23 

1  22.404 

1  32.234 

1  42.064 

1  51.893 

2  01.723 

2  11.552 

2  21.382 

2  31.211 

23 

.063 

24 

1  22JJ68 

1  32.398 

1  42.227 

1  52.057 

2  01.887 

2  11.716 

2  21.546 

2  31.375 

24 

.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2  02.050 

2  11.880 

2  21.709 

2  31.539 

25 

MS 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2  02.214 

2  12.044 

2  21.873 

2  31.703 

26 

.071 

27 

1  23.060 

1  32.889 

1  42.719 

1  52.548 

2  02.378 

2  12.208 

2  22.037 

2  31.867 

27 

.074 

28 

I  23.224 

1  33.053 

1  42.883 

1  62.712 

2  02.642 

2  12.371 

2  22.201 

2  32.031 

28 

.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2  02.706 

2  12.535 

2  22.366 

2  32.194 

29 

.079 

SO 

1  23.551 

1  33.381 

1  43.210 

1  63.040 

2  02.869 

2  12.699 

2  22.529 

2  32.368 

30 

J0S2 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2  03.033 

2  12.863 

2  22.692 

2  32.522 

31 

.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2  03.197 

2  13.027 

2  22.856 

2  32.686 

32 

.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2  03.361 

2  13.191 

2  23.020 

2  32.850 

33 

.090 

34 

I  24.207 

1  34.036 

1  43.866 

1  53.695 

2  03i»25 

2  13.364 

2  23.184 

2  33.013 

34 

.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2  03.689 

2  13.518 

2  23.348 

2  33.177 

36 

xm 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2  03.862 

2  13.682 

2  23.512 

2  33.341 

36 

.098 

87 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2  04.016 

2  13.846 

2  23.675 

2  33.606 

37 

.101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2  04.180 

2  14.010 

2  23.839 

2  33.669 

38 

.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  64.514 

2  04.344 

2  14.173 

2  24.003 

2  33.833 

39 

.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2  04.608 

2  14.337 

2  24.167 

2  33.996 

40 

.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  64.842 

2  04.672 

2  14.501 

2  24.331 

2  34.160 

41 

.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2  04.836 

2  14.665 

2  24495 

2  34.324 

42 

.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2  04.999 

2  14.829 

2  24.658 

2  34488 

43 

.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2  05.163 

2  14.993 

2  24.822 

2  34.652 

44 

.120 

45 

1  26.009 

1  35.838 

1  45.668 

1  55.497 

2  05.327 

2  15.156 

2  24.986 

2  34.816 

45 

.123 

46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2  05491 

2  15.320 

2  25.150 

2  34.979 

46 

.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2  05.655 

2  15.484 

2  25.314 

2  35.143 

47 

.128 

48 

1  26.500 

1  36.330 

I  46.159 

1  55.989 

2  05.818 

2  15.648 

2  25477 

2  35.307 

48 

.131 

49 

1  26.664 

1  36.493 

1  46.323 

1  66.153 

2  05.982 

2  15.812 

2  25.641 

2  35.471 

49 

.134 

50 

1  26.828 

1  36.657 

1  46.487 

1  56.316 

2  06.146 

2  15.976 

2  25.806 

2  35.635 

60 

.137 

51 

1  26  992 

1  36.821 

1  46.651 

1  56.480 

2  06.310 

2  16.139 

2  25.969 

2  35.798 

51 

.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2  06474 

2  16J503 

2  26.133 

2  35.962 

52 

.142 

53 

1  27.319 

1  37.149 

1.46.978 

1  56.808 

2  06.637 

2  16.467 

2  26.297 

2  36.126 

53 

.145 

64 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2  06.801 

2  16.631 

2  26.460 

2  36.290 

54 

.147 

55 

1  27.647 

1  37.476 

1  47.306 

1  57.136 

2  06.965 

2  16.795 

2  26.624 

2  36454 

65 

.150 

56 

1  27.811 

1  37.640 

1  47.470 

1  57.299 

2  07.129 

2  16.959 

2  26.788 

2  36.618 

66 

.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2  07.293 

2  17.122 

2  26.952 

2  36.781 

57 

.156 

58 

1  28.138 

I  37.968 

1  47.797 

1  57.627 

2  07457 

2  17.286 

2  27.116 

2  36.945 

68 

.168 

59 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2  07.620 

2  17450 

2  27.280 

2  37.109 

59 

.161 

55 


TABLE  IV.    SIDEREAL  EJTO  MEM  SOLAR  TIME. 


Side- 
real. 


0 
1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


16' 


m.  a. 

2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.928 

2  38.092 
2  38.256 
2  38.420 
2  38.584 
2  38.747 

2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41X)41 
2  41.205 

2  41.369 
2  41.532 
2  41.696 
2  41.860 
2  42.024 

2  42.188 
2  42.352 
2  42.515 
2  42.679 
2  42.843 

2  43.007 
2-43.171 
2  43.334 
2  43.498 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.'517 
2  44.481 

2  44.645 
2  44.809 
2  44.973 
2  45.137 
2  45.300 

2  45.464 
2  45.638 
2  45.792 
2  45.956 
2  46.120 

2  46.2^3 
2  46.447 
2  46.611 
2  46.775 
2  46.939 


17h. 


2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 

2  47.922 
2  48.085 
2  48.249 
2  48.413 
2  48.577 

2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 

2  50.543 

2  50.707 

2  50.870 

2  51.034 


51.198 
51.362 
51.526 
51.690 
51.853 

52.017 
52.181 
52.345 
52.509 
52.673 

2  52J36 
2  53.000 
2  53.164 
2  53.328 
2  53^92 

2  53.656 

2  53.819 

2  53.983 

2  54.147 

2  54.311 

2  54.475 
2  54.638 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  55.458 
2  55  621 
2  55.785 
2  55.949 

2  56.113 
2  56.277 
2  56.441 
2  56.604 


IS*" 


2  56.932 

2  57.096 

2  57.260 

2  57.424 

2  57.587 

2  57.751 
2  57.915 
2  58.079 
2  58.243 
2  58.406 

2  58.570 

2  58.734 

2  58.898 

2  59.062 

2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  00X>45 

8  00.209 
8  00.372 
3  OOJK36 
3  00.700 
3  00.864 

3  01.028 
3  01.192 
3  01.355 
3  01.519 
3  01.683 

3  01.847 
3  02.011 
3  02.174 
3  02.338 
3  02.502 

3  02.666 
3  02.830 
3  02.994 
3  03.157 
3  03.321 

3  03.485 

3  03.649 

3  03.813 

3  03.977 

3  04.140 

3  0AJ3O4 

3  04.468 

3  04.632 

3  04.796 

3  04.960 

3  05.123 
3  05.287 
3  05.451 
3  05.615 
3  05.779 

3  05.942 

3  06.106 

3  06.270 

3  06.434 


2  56.768   3  06^(98 


19' 


3  06.762 
3  06.925 
3  07X)89 
3  07.253 
3  07.417 

3  07.581 
3  07.745 
3  07.908 
3  08.072 
3  08.236 

3  08.400 
3  08.564 
8  08.728 
3  08.891 
3  09.055 

3  09.219 
3  09.383 
3  09M7 
3  09.710 
3  09.874 

3  10.038 

3  10.202 

3  10.366 

3  10.530 

3  10.693 

3  10.857 

3  11.021 

3  11.185 

3  11.349 

3  11.513 


11.676 
11.840 
12.004 
12.168 
12.332 


3  12.496 

3  12.659 

3  12.823 

3  12.987 

3  13.151 

3  13.315 

3  13478 

3  13.642 

3  13.806 

3  13.970 

3  14.134 

3  14.298 

3  14.461 

3  14.625 

3  14.789 

3  14.953 

3  15.117 

3  15.281 

3  15.444 

3  15.608 

3  15.772 

3  15.936 

3  16.100 

3  16.264 

3  16427 


20* 


3  16.591 

3  16.755 

3  16.919 

3  171)83 

3  17.246 

3  17410 

3  17.574 

3  17.738 

3  17.902 

3  18X>66 

3  18.229 

3  18.393 

3  18.557 

3  18.721 

3  18.885 

3  19.049 

3  19.212 

3  19.376 

3  19.540 

3  19.704 

3  19.868 

3  20.032 

3  20.195 

3  20.359 

3  20.523 

3  20.687 

3  20.851 

3  21.014 

3  21.178 

3  21UI42 

3  21.506 

3  21.670 

3  21.834 

3  21J97 

3  22.161 

3  22.325 

3  22489 

3  22.653 

3  22.817 

3  22.980 

3  23.144 

3  23.308 

3  23472 

3  23.636 

3  23.800 

3  23.963 

3  24.127 

3  24.291 

3  24455 

3  24.619 

3  24.782 

3  24.946 

3  25.110 

3  25.274 

3  25438 

3  25.602 

3  25.765 

3  25.929 

3  26J093 

3  26.257 


2V 


3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 

3  27.404 

3  27  J^ 

3  27.731 

3  27.895 

3  28X)59 
3  28.223 
3  28.387 
3  28J(50 
3  28.714 

3  28.878 
3  29XM2 
3  29.206 
3  29.370 
3  29.533 

3  29.697 

3  29.861 

3  30.025 

3  30.189 

3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  SlJOOS 
3  31.172 

3  31.336 
3  31499 
3  31.663 
3  31.827 
3  31.991 

3  32.155 
3  32.318 
3  32482 
3  32.646 
3  32.810 

3  32.974 
3  33.138 
3  33.301 
3  33465 
3  33.629 

3  33  793 
3  33.957 
3  34.121 
3  34.284 
3  34.448 

3  34.612 
3  34.776 
3  34.940 
3  35.104 
3  35.267 

3  35431 
8  35.595 
3  35.759 


22  •^ 


3  36.250 
3  36414 
3  36.578 
3  36.742 
3  36.906 

3  37/)69 
3  37.233 
3  37.397 
3  37.561 
3  37.725 

3  37.889 
3  38i)52 
3  38.216 
3  38.380 
3  38.544 

3  38.708 
3  38.871 
3  39X)35 
3  39.199 
3  39.363 

3  39.527 
3  39.691 
3  39.854 
3  40X)18 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41J001 

3  41.165 
3  41.329 
3  41493 
3  41.657 
3  41.820 

3  41.984 
3  42.148 
3  42.312 
3  42476 
3  42.639 

3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43459 


43.622 
43.786 
43.950 
44.114 
44.278 


3  44442 

3  44.605 
3  44.769 
3  44.933 
3  45J)97 

3  45.261 
3  45425 
3  45.588 


3  35.923   3  45.752 
3  36.086   3  45.916 


23' 


3  46j08O 
3  46.244 
3  46407 
3  46.571 
3  46.735 

3  46.899 
3  47X)63 
3  47.227 
3  47.390 
3  47.554 

3  47.718 
3  47.882 
3  48XM6 
3  48.210 
3  48.373 

3  48.537 
3  48.701 
3  48.865 
3  49.029 
3  49.193 

3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50J)12 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 

3  51.158 

3  51JS22 

3  51.486 

3  51.650 


51.814 
51.978 
52.141 
52.305 
52469 


3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  53.288 

3  53452 
3  53.616 
3  53.780 
3  53.943 
3  54.107 

3  54.271 
3  54435 
3  54.599 
3  54.763 
3  54.926 

3  55.090 
3  55.254 
8  55418 
3  55.582 
3  55.746 


Tot 


OJ003 
J005 
MS 

mi 

MS 
J)19 
J02S 

ml 

j030 

joas 

J035 
J038 

i>41 
XM4 
i>46 
iM9 
J05S 

X»5 
X)57 
j060 
.063 
J066 

JOSS 
J071 

m4 

J07S 
X>79 

.082 
.085 
J087 
J090 
J099 

sm 

J09S 
.101 
.104 
.106 

.109 
.112 
.115  > 
.117 
.120 

.123 
.126 
.128 
.131 
.134 

.137 
.139 
.142 
.143 
.147 

.150 
.153 
.156 
.158 
.161 


56 


TABLE  IV.   MEAN  SOLAR  UNTO  SIDEREAL  TIME. 


Maan 
Solar. 

Qh. 

Ih. 

2h. 

3^ 

4>- 

6»»- 

6^ 

7h. 

For 
Seconds. 

n. 
0 

0*00.000 

O' 09.856 

O"  19.713 

0  29i^69 

0*39426 

O' 49.282 

0*59.139 

l' 08.995 

•. 

a. 

1 

0  00.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1  09.160 

1 

oxm 

2 

0  00.329 

0  10.185 

0  20J041 

0  29.898 

0  39.754 

0  49.611 

0  59.467 

1  09.324 

2 

J005 

3 

0  00.493 

0  10UM9 

0  20^806 

0  S0M2 

0  39.919 

0  49.775 

0  59.632 

1  09488 

3 

.008 

4 

0  00.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1  09.652 

4 

JOll 

5 

0  00.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

1  09.817 

5 

.014 

6 

0  00.986 

0  10.842 

0  20.699 

0  30.555 

0  40412 

0  50.268 

1  00.124 

1  09.981 

6 

.016 

7 

0  01.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50432 

1  00.289 

1  10.145 

7 

J019 

8 

0  01.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1  00453 

1  10.310 

8 

.022 

9 

0  01.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1  00.617 

1  10474 

9 

J025 

10 

0  01.643 

0  11.499 

0  21.356 

0  31.212 

0  41J069 

0  50.925 

1  00.782 

1  10.638 

10 

mi 

U 

0  01.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

1  00.946 

1  10.802 

11 

X)30 

12 

0  01.971 

0  11.828 

0  21.684 

0  31M\ 

0  41.397 

0  51.254 

1  01.110 

1  10.967 

12 

.033 

13 

0  02.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51418 

1  01.274 

1  11.131 

13 

J03B 

14 

0  02.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1  01439 

1  11.295 

14 

.038 

15 

0  02.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1  01.603 

1  11459 

15 

.041 

16 

0  02.628 

0  12.485 

0  22.341 

0  32.198 

0  42U)54 

0  51.911 

1  01.767 

1  11.624 

16 

J044 

17 

0  02.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

1  01.932 

1  11.788 

17 

.047 

18 

0  02.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1  02.096 

1  11.952 

18 

XH9 

19 

0  03.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

1  02.260 

1  12.117 

19 

.052 

20 

0  03.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52Ji68 

1  02424 

1  12.281 

20 

.055 

21 

0  03.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

1  02.589 

1  12445 

21 

.057 

22 

0  03.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

1  02.753 

1  12.609 

22 

.060 

23 

0  03.778 

0  13.635 

0  23491 

0  33348 

0  43.204 

0  53.061 

1  02.917 

1  12.774 

23 

.063 

24 

0  03.943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53.225 

1  03.081 

1  12.938 

24 

.066 

25 

0  04.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1  03.246 

1  13.102 

25 

.068 

26 

0  04.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.554 

I  03410 

1  13.266 

26 

.071 

27 

0  04.435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1  03.574 

1  13431 

27 

J074 

28 

0  04.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1  03.739 

1  13.595 

28 

.077 

29 

0  04.764 

0  14.620 

0  24477 

0  34.333 

0  44.190 

0  54.046 

1  03.903 

1  13.759 

29 

.079 

30 

0  04.928 

0  14.785 

0  24.641 

0  34498 

0  44.354 

0  54.211 

1  04X)67 

1  13.924 

30 

.082 

31 

0  05.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1  04.231 

1  14.088 

31 

.085 

32 

0  05.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1  04.396 

1  14.252 

32 

.088 

33 

0  05.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1  04.560 

1  14416 

33 

.090 

34 

0  05.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1  04.724 

1  14.581 

34 

.093 

35 

0  05.750 

0  15.606 

0  25463 

0  35.319 

0  45.176 

0  55.032 

1  04.888 

1  14.745 

35 

.096 

36 

0  05.914 

0  15.770 

0  25.627 

0  35483 

0  45.340 

0  55.196 

1  05X)53 

1  14.909 

36 

.099 

37 

0  06.078 

0  15.935 

0  25.791 

0  35.648 

0  45.504 

0  55.361 

1  05.217 

1  15.073 

37 

.101 

38 

0  06.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1  05.381 

1  15.238 

38 

.104 

39 

0  06.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1  05.546 

1  15402 

39 

.107 

40 

0  06.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1  05.710 

1  15.566 

40 

.110 

41 

0  06.735 

0  16.592 

0  26448 

0  86.305 

0  46.161 

0  56X)18 

1  05.874 

1  15.731 

41 

.112 

42 

0  06.900 

0  16.756 

0  26.612 

0  36469 

0  46.325 

0  56.182 

1  06.038 

1  15.895 

42 

.115 

43 

0  07.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1  06.203 

1  16.059 

43 

.118 

44 

0  07^828 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1  06.367 

1  16.223 

44 

.120 

45 

0  07.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1  06.531 

1  16.388 

45 

.123 

46 

0  07.557 

0  17413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1  06.695 

1  16.552 

46 

.126 

47 

0  07.721 

0  17.577 

0  27434 

0  37.290 

0  47.147 

0  57.003 

1  06.860 

1  16.716 

47 

.129 

48 

0  07.885 

0  17.742 

0  27.598 

0  37.465 

0  47.311 

0  57.168 

1  07.024 

1  16.881 

48 

.131 

49 

0  08X)49 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1  07.188 

1  17.045 

49 

.134 

50 

0  08.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1  07.353 

1  17.209 

50 

.137 

51 

0  08.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1  07.517 

1  17.373 

51 

.140 

52 

0  08.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

1  07.681 

1  17.538 

52 

.142 

53 

0  08.707 

0  18.563 

0  28420 

0  38.276 

0  48.132 

0  57.989 

1  07.845 

1  17.702 

53 

.145 

54 

0  08.871 

0  18.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

1  08.010 

1  17.866 

54 

.148 

55 

0  09.035 

0  18.892 

0  28.748 

0  38.605 

0  48461 

0  58.317 

1  08.174 

1  18.030 

55 

.151 

56 

0  09.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58482 

1  08.338 

1  18.195 

56 

.153 

57 

0  09.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1  08.502 

1  18.359 

57 

.156 

58 

0  09.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

1  08.667 

1  18.523 

58 

159 

II  'i 

0  09.692 

0  19M9 

0  29405 

0  39.262 

0  49.118 

0  58.975 

1  08.831 

1  18.688 

59 

.162 
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TABLE  IV.   MEM  SOLAR  INTO  SIDEREAL  TIME. 


Mean 
Solar. 

8»^ 

9"^ 

10  »^ 

11*^ 

12»^ 

13  "^ 

14  h. 

15  »^ 

,.  1 

SaeoiKk. 

o' 

m.    •. 
1  18.852 

m.    a. 

1  28.708 

1  38^65 

7*48.421 

l"  58.278 

2  08.134 

2  17.991 

2  27.847 

•. 

.. 

1 

1  19.016 

1  28.873 

1  88.729 

t  48^85 

1  58.442 

3  08.298 

2  18.155 

2  28.011 

1 

0X)03 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2  08.463 

2  18.319 

2  28.176 

2 

.005 

3 

1  19.345 

1  29.201 

1  39.058 

t  48.914 

1  68.771 

2  08.627 

2  18.483 

2  28J)40 

3 

X»S 

4 

I  19.509 

1  29^65 

1  89JJ22 

1  49.078 

1  58.935 

2  08.791 

2  18.648 

2  28.504 

4 

JOll 

5 

1  19.673 

I  29.530 

1  39.386 

1  49.243 

1  59.099 

2  08.956 

2  18.812 

2  28.668 

5 

.014 

6 

1   19.837 

1  29.694 

1  39.550 

I  49.407 

1  59.263 

2  09.120 

2  18.976 

2  28.833 

6 

me 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

I  59.428 

2  09.284 

2  19.141 

2  28.997 

7 

X)19 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

I  59.592 

2  09.448 

2  19U)05 

2  29.161 

8 

.022 

9 

1  20.330 

1  30.187 

1  40.043 

I  49.900 

1  59.756 

2  09.613 

2  19469 

2  29.326 

9 

.025 

10 

1  20.495 

I  30.351 

1  40.207 

1  50.064 

1  59.920 

2  09.777 

2  19.633 

2  29490 

10 

X«7 

11 

1  20659 

I  30J515 

I  40.372 

1  50.228 

2  00.085 

2  09.941 

2  19.798 

2  29.654 

11 

J090 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2  00.249 

2  10.105 

2  19.962 

2  29.818 

12 

J033 

13 

1  20.987 

1  30.844 

I  40.700 

1   50.557 

2  00.413 

2  10.270 

2  20.126 

2  29.983 

13 

X>36 

14 

1  21.152 

1  31.008 

I  40.865 

1  50.721 

2  00  578 

2  10.434 

2  20.290 

2  30.147 

14 

J03S 

15 

I  21.316 

1  31.172 

1  41.029 

1  50.885 

2  00.742 

2  10.598 

2  20455 

2  30.311 

15 

XHl 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2  00.906 

2  10.763 

2  20.619 

2  30476 

16 

XH4 

17 

I  21.644 

1  31.501 

1  41.357 

1   51.214 

2  01.070 

2  10.927 

2  20.783 

2  30.640 

17 

XH7 

18 

I  21.809 

1  31.665 

I  41.522 

1  51.378 

2  01.235 

2  11.091 

2  20.948 

2  30.804 

18 

XH9 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2  01.399 

2  11.255 

2  21.112 

2  80.968 

19 

J052 

20 

I  22.137 

1  31.994 

1  41.850 

1  51.707 

2  01.563 

2  11.420 

2  21.276 

2  31.133 

20 

.05ft 

21 

1  22.302 

1  32.158 

1  42.015 

1   51  871 

2  01.727 

2  11.584 

2  21.440 

2  31.297 

21 

J057 

22 

1  22  466 

1  32.322 

I  42.179 

I  52.035 

2  01.892 

2  11748 

2  21.605 

2  31461 

22 

xm 

23 

1  22.6.30 

1  32.487 

1  42J343 

1  52.200 

2  02.056 

2  11.912 

2  21.769 

2  31.625 

23 

joes 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2  02.220 

2  12.077 

2  21.933 

2  31.790 

24 

j066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2  02.385 

2  12.241 

2  22.098 

2  31.954 

25 

.068 

26 

1   23.123 

1  32.979 

1  42.836 

1  52.692 

2  02.549 

2  12405 

2  22.262 

2  32.118 

26 

i)71 

27 

1  23.287 

1  33.144 

1  43000 

1  52.857 

2  02.713 

2  12.570 

2  22426 

2  32.283 

27 

JOlA 

28 

1   23.451 

1  33J508 

1  43.164 

1   53.021 

2  02.877 

2  12.734 

2  22.590 

2  32.447 

28 

J077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2  03.042 

2  12.898 

2  22.755 

2  32.611 

29 

J079 

30 

1  23.780 

1  33.637 

1  43.493 

I  53.349 

2  03JM)6 

8  13.062 

2  22.919 

2  32.775 

30 

.082 

31 

1   23.944 

1  33.801 

1  43.657 

1  53.514 

2  03.370 

2  13.227 

2  23.083 

2  32.940 

31 

JDSb 

32 

1   24.109 

1  33.965 

1  43.822 

1  53.678 

2  03.534 

2  13.391 

8  23.247 

2  33.104 

32 

.088 

33 

1  24.273 

1  34.129 

1  43.986 

1  53.842 

2  03.699 

2  13.555 

2  23412 

2  33.268 

33 

J090 

34 

1  24.437 

1  34.294 

I  44.150 

1  54.007 

2  03.863 

2  13.720 

2  23.576 

2  83.432 

34 

Xi93 

35 

1   24.601 

I  34.458 

1  44.314 

1  54.171 

2  04.027 

8  13.884 

2  23.740 

2  33Ji97 

35 

.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2  04.192 

2  14.048 

8  23.905 

8  33.761 

36 

.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2  04.356 

2  14.212 

2  24.069 

2  83.925 

37 

.101 

38 

1  25.094 

1  34.951 

I  44.807 

1  54.664 

2  04J520 

2  14.377 

8  24.233 

2  34.090 

38 

.104 

39 

1  25.259 

I  35.115 

1  44.971 

1  54.828 

2  04.684 

2  14.541 

2  24.397 

2  34.254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2  04.849 

2  14.705 

2  24.562 

2  34418 

40 

.110 

41 

1  25.587 

1  35444 

1  45.300 

1  55.156 

2  05.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2  05.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

1  25.916 

1  35.772 

1  45.629 

I  55.485 

2  05.342 

2  15.198 

2  25.054 

2  34.911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.798 

1  55.649 

2  05J>06 

2  15.362 

2  25.219 

8  S5X)75 

44 

.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2  05.670 

2  15.527 

8  25.3^3 

2  35.239 

45 

.133 

46 

1  26.408 

1  36.265 

1  46.121 

I  55  978 

2  05.834 

2  15.691 

8  25.547 

2  35404 

46 

.196 

47 

1  26.573 

I  36.429 

1  46.286 

I  56.142 

2  05.999 

2  15.855 

8  25.712 

2  35.568 

47 

.199 

48 

1  26.737 

1  36.593 

1  46.450 

I  56.306 

2  06.163 

2  16.019 

2  25.876 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2  06  327 

2  16.184 

2  26.040 

2  35.897 

49 

.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2  06.491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2  06.656    2  16.512'  2  26JJ69;  2  36.2251 

51 

.140 

52 

1  27-394 

1  37.251 

1  47.107 

1  56.964 

2  06.820!  2  16.676 

2  26Ji33    2  36iJ89 

52 

.149 

53 

I  27.558 

1  37415 

1  47.271 

I  57.128 

2  06.984 

2  16.841 

2  26.697;  2  36.554 

53 

.145 

54 

I  27.723 

1  37.579 

1  47436 

1  57.292 

2  07.149 

2  17.005 

2  26.861    2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

I  57456 

2  07.313 

3  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

I  28.051 

1  37.908 

I  47.764 

1  57.621 

2  07.477 

9  17J)34 

8  87.190 

2  37.047 

56 

.153 

57 

1   28  215 

I  38.072 

1  47.928 

1  57.785 

2  07.641 

2  17.498 

2  27.354 

2  37.211 

57 

.156 

58 

1-28-380 

I  38.236 

I  48.093 

1  57.949 

2  07.806 

2  17.662 

2  27JS19 

2  37.375 

58 

.159 

59 

I  28.544 

1  38.400 

1  48.257 

1  58.113 

2  07.970 

S  17.826 

2  27.683 

3  37.539 

59 

.... 

58 


TABLE  IV.    MEAN  SOLAR  INTO  SIDEREAL  TIME. 


Mea» 
Solar. 

16^ 

l^h. 

18»>- 

19*^ 

20 '^ 

2V 

22»^ 

23*' 

For 
Seconda. 

in.  •. 

m.  a. 

m  ■ 

m.  ■. 

m.  >■ 

m.    ■. 

m.  «. 

a.  ■. 

0 

2  37.704 

2  47.560 

2  87417 

3  07.273 

8  17.129 

3  26.986 

3  36.842 

3  46.699 

■. 

•. 

1 

2  37.868 

2  47.724 

2  57.581 

3  07437 

3  17.294 

3  27.150 

3  37.007 

8  46.863 

1 

0J0O3 

2 

2  38.032 

2  47.889 

2  57.745 

3  07.602 

3  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

.005 

3 

2  38.196 

2  48.053 

2  57.909 

3  07.766 

3  17.622 

3  27479 

3  37.335 

3  47.192 

3 

.008 

4 

2  38.361 

2  48.217 

2  58.074 

3  07.930 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

.011 

5 

2  38.525 

2  48.381 

2  58.238 

3  08.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

.014 

6 

2  38.689 

2  48.546 

2  58.402 

3  08.259 

3  18.115 

3  27.972 

3  37.828 

3  47.685 

6 

.016 

7 

2  38.854 

2  48.710 

2  58.566 

3  08423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

.019 

8 

2  39.018 

2  48.874 

2  58.731 

3  08.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

.022 

9 

2  39.182 

2  49.039 

2  58.895 

3  08.751 

3  18.608 

8  28464 

3  38.321 

3  48.177 

9 

.025 

10 

2  39.346 

2  49.203 

2  59.059 

3  08.916 

3  18.772 

3  28.629 

3  38485 

3  48.342 

10 

.027 

11 

2  39.511 

2  49.367 

2  59J224 

3  09.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

11 

.030 

12 

2  39.675 

2  49.531 

2  59.388 

3  09.244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

.033 

13 

2  39.839 

2  49.696 

2  59.552 

3  09.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

.036 

14 

2  40.003 

2  49.860 

2  59.716 

8  09.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

.038 

15 

2  40.168 

2  50.024 

2  59.881 

3  09.737 

3  19.594 

3  29450 

3  39.307 

3  49.163 

15 

.041 

16 

2  40.332 

2  50.188 

3  00.045 

3  09.901 

3  19.758 

3  29.614 

3  39471 

3  49.327 

16 

.044 

17 

2  40.496 

2  50.353 

3  00.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 

3  49492 

17 

.047 

18 

2  40.661 

2  50.517 

3  00-373 

3  10.230 

3  20.086 

3  29.943 

3  39.799 

3  49.656 

18 

.049 

19 

2  40.825 

2  50.681 

3  00.538 

3  10.394 

3  20.251 

3  30.107 

3  39:964 

3  49.820 

19 

.052 

20 

2  40.989 

2  50.846 

3  00.702 

3  10.559 

3  20415 

3  30.271 

3  40.128 

3  49.984 

20 

.055 

21 

2  41.153 

2  51.010 

3  00.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

.057 

22 

2  41.318 

2  51.174 

3  01.031 

3  10.887 

3  20.744 

8  30.600 

3  40.456 

3  50.313 

22 

.060 

23 

2  41482 

2  51.338 

3  01.195 

3  11.051 

3  20.908 

3  30.764 

3  40.621 

3  50477 

23 

.063 

24 

2  41.646 

2  51.503 

3  01.359 

3  11J216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

.066 

25 

2  41.810 

2  51.667 

3  01.523 

3  11J380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

.068 

26 

2  41.975 

2  51.831 

3  01.688 

3  11.544 

3  21401 

3  31.257 

3  41.114 

3  50.970 

26 

.071 

27 

2  42.139 

2  51.995 

3  01.852 

3  11.708 

3  21.565 

3  31.421 

3  41J278 

3  51.134 

27 

.074 

28 

2  42.303 

2  52.160 

3  02.016 

3  11.873 

3  21.729 

3  31.586 

3  41442 

3  51.299 

28 

.077 

29 

2  42.468 

2  52J324 

3  02.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51463 

29 

.079 

30 

2  42.632 

2  52.488 

3  02.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

.082 

31 

2  42.796 

2  52.653 

3  02.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

.085 

32 

2  42.960 

2  52.817 

3  02.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

.088 

33 

2  43.125 

2  52.981 

3  02.838 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

33 

.090 

34 

2  43.289 

2  53.145 

3  03.002 

3  12.858 

3  22.715 

3  32.571 

3  42428 

8  52.284 

34 

.093 

35 

2  43453 

2  53.310 

3  03.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

.096 

36 

2  43.617 

2  53.474 

3  03J330 

3  13.187 

3  23X)43 

3  32.900 

3  42.756 

3  52.613 

86 

.099 

37 

2  43.782 

2  53.638 

3  03.495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101 

38 

2  43.946 

2  53.803 

3  03.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

.104 

39 

2  44.110 

2  53.967 

3  03.823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

3  53.106 

39 

.107 

40 

2  44.275 

2  54.131 

3  03.988 

3  13.844 

3  23.700 

3  33.557 

3  43413 

3  53.270 

40 

.110 

41 

2  44.439 

2  54.295 

3  04.152 

3  14.008 

3  23.865 

3  33.721 

3  43.578 

3  53434 

41 

.112 

42 

2  44.603 

2  54.460 

3  04.316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.598 

42 

.115 

43 

2  44.767 

2  54.624 

3  04.480 

3  14.337 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

.118 

44 

2  44.932 

2  54.788 

3  04.645 

3  14.501 

3  24.358 

3  34J214 

3  44.071 

3  53.927 

44 

.120 

45 

2  45.096 

2  54.952 

3  04.809 

3  14.665 

3  24J^22 

3  34  378 

3  44.235 

3  54.091 

45 

.123 

46 

2  45.260 

2  55.117 

3  04.973 

3  14.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

.126 

47 

2  45.425 

2  55.281 

3  05.137 

3  14.994 

3  24.850 

3  34.707 

3  44.563 

3  54420 

47 

.129 

48 

2  45.589 

2  55.445 

3  05.302 

3  15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

.131 

49 

2  45.753 

2  55.610 

3  05.466 

3  15.322 

3 '25.179 

3  35.035 

3  44.892 

3  54.748 

49 

.134 

50 

2  45,917 

2  55.774 

3  05.630 

3  15.487 

3  25.343 

3  35.200 

3  45.056 

3  54.913 

50 

.137 

51 

2  46.082 

2  55.938 

3  05.795 

3  15.651 

3  25.508 

3  35.364 

3  45J220 

3  55.077 

51 

.140 

52 

2  46.246 

2  56.102 

3  05.959 

3  15.815 

3  25.672 

3  35.528 

3  45.385 

3  55.241 

52 

.142 

53 

2  46.410 

2  56.267 

3  06.123 

3  15.980 

3  25.836 

3  35.693 

3  45.549 

3  55405 

53 

.145 

54 

2  46.574 

2  56.431 

8  06.287 

3  16.144 

3  26i)00 

3  35.857 

3  45.713 

3  55.570 

54 

.148 

55 

2  46.739 

2  56.595 

3  06452 

3  16J308 

3  26.165 

3  36X)21 

3  45.878 

3  55.734 

55 

.151 

56 

2  46.903 

2  56.759 

3  06.616 

3  16472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

.153 

57 

2  47.067 

2  56.924 

3  06.780 

3  16.637 

3  26493 

3  36.350 

3  46.206 

3  56.063 

57 

.156 

58 

2  47.232 

2  57.088 

3  06.944 

3  16.801 

3  26.657 

8  36.514 

3  46.370 

3  56  227 

5g 

159 

59 

2  47.396 

2  57^252' 3  07.109 

3  16.965 

3  26.822 

3  36.678 

8  46.535 

3  56.391 

59 

.162 

59 


EPHEMERIS  OF   NEPTUNE 


FOR 


18  5  4 


71  61 


NEPTUNE     1854. 

Vor  WMhiagton  8id«raAl  Noon  Md  MarldisB  Tmri*. 


Ifwn  Solar  Time 

of 
Marldian  Tnaitt. 

nde- 
Date. 

Appttrenl  Right  Aaoendon. 

AppttrentDeeliiiAtioii. 

Log.  of  Motion  in 
ft  SUJeraal  Minute. 

Log  of  Factor 

'h.m. 

At  Sid.  Oh. 

AtTnne. 

AtSicLOh. 

AtTruis. 

InRJL. 

In  Deo. 

InB.A. 

In  Deo. 

d. 

h.  m.   ■. 

m.  8. 

O    1       N 

1    ti 

Jan.     1 

4    8.0 

1 

22  52  50.36 

52  50.14 

-  810384 

10  34.8 

+7.537 

+8.341 

2 

4   4.2 

2 

22  52  55.37 

52  55.14 

810    1.5 

10   2.9 

7.546 

8.350 

3 

4   0.3 

3 

22  53    0.49 

53   0.26 

8   9  28.9 

9  304 

7.555 

8.359 

4 

3  56.5 

4 

22  53   5.72 

53    548 

8   8  55.7 

8  57.2 

7  564 

8367 

5 

3  52.6 

5 

22  5311X)4 

53  10.80 

8   821.8 

8  234 

7.673 

8.375 

6 

3  48.7 

6 

22  53  16.47 

5316.23 

8    7  47.4 

749.0 

7  681 

8.383 

7 

3  44.9 

7 

22  53  22.00 

53  21.76 

8    712.4 

714.0 

7.589 

8^90 

8 

3  41.0 

8 

22  53  27.63 

53  27.38 

8   6  36.8 

638.5 

7.596 

8.397 

9 

3  37.2 

9 

22  53  33.36 

53  33.10 

8    6   0.6 

6   24 

7.603 

8404 

i 

10 

3  33.4 

10 

22  53  39.18 

53  38.91 

8   5  23.9 

5  25.7 

7.610 

8410 

H 

U 

3  29.6 

11 

22  53  45.10 

53  44.82 

8   446.6 

4484 

7.617 

8416 

11 

12 

3  25.8 

12 

22  53  51.11 

53  50.82 

8   4   8.8 

410.6 

7.623 

8422 

13 

3  21.9 

13 

22  53  57.21 

53  56.92 

8   3  30.5 

832.3 

7.630 

8428 

14 

318.1 

14 

22  54   3.39 

54   3.10 

8    2  51.6 

2  534 

7.637 

8434 

15 

314.2 

15 

22  54    9.66 

54  9.37 

8   212.2 

214.0 

7.643 

8440 

16 

310.4 

16 

22  54  16.02 

54  15.73 

8    132.2 

134.0 

7.649 

8446 

17 

3    6.6 

17 

22  54  22.47 

54  22.18 

8   0  51.7 

0  53.5 

7.655 

8452 

18 

3   2.8 

18 

22  54  29.01 

54  28.71 

8   010.7 

012.5 

7.660 

8457 

19 

2  59.0 

19 

22  54  35.63 

54  35J32 

7  59  29.2 

59  31.1 

7665 

8462 

20 

2  55.2 

20 

22  54  42.33 

54  42.02 

7  58  47.3 

58  49.2 

7.670 

8467 

21 

2  51.3 

21 

22  54  49.11 

54  48.80 

7  58   4.9 

58   6.8 

7.675 

8472 

22 

2  47.5 

22 

22  54  55.96 

54  55.65 

7  57  22.0 

57  23.9 

7.680 

8477 

23 

2  43.7 

23 

22  55   2.89 

55   2.58 

7  56  38.7 

56  40.6 

7.685 

8.481 

24 

2  39.9 

24 

22  55    9.90 

55    9.59 

7  55  54.9 

55  56.8 

7.689 

8485 

25 

2  36.1 

25 

22  5516.99 

5516.67 

7  55  10.7 

55  12.6 

7.694 

8489 

26 

2  32.3 

26 

22  55  24.14 

55  23.82 

7  54  26.1 

54  28.0 

7.699 

8493 

27 

2  28.5 

27 

22.55  31.36 

55  31.04 

7  53  41.1 

53  43.0 

7.703 

8497 

28 

2  24.7 

28 

22  55  38.65 

55  38.33 

7  52  55.7 

52  57.6 

7.707 

8.501 

29 

2  20.9 

29 

22  55  46.01 

5545.69 

7  52.9.9 

52  11.8 

7.711 

8.505 

30 

2  17.1 

30 

22  55  53.43 

55  53.11 

7  51  23.7 

51  25.7 

7.715 

8.508 

31 

213.3 

31 

22  56   0.92 

56   0.59 

7  5037.1 

50  39.2 

7.718 

8.511 

Feb.     1 

2    9.5 

32 

22  56    8.46 

56   8.13 

7  49  50.1 

49  52.3 

7.721 

8.514 

2 

2    5.7 

33 

22  5616.06 

5615.73 

7  49    2.8 

49    5.1 

7.724 

8.517 

3 

2    1.9 

34 

22  56  23.72 

56  23.38 

7  4815.2 

4817.5 

7.727 

8.520 

4 

158.1 

35 

22  56  31.43 

56  31.09 

7  47  27.3 

47  29.6 

7.730 

8.523 

5 

154.3 

36 

22  56  39.19 

56  38.85 

7  46  39.2 

46  414 

7.733 

8.526 

6 

150.5 

37 

22  5647.01 

5646.66 

745  50.8 

45  53.0 

7.736 

8.529 

7 

146.7 

38 

22.56  54.87 

56  54.52 

745    2.1 

45    4.3 

7.739 

8.531 

8 

142.9 

39 

22  57    2.78 

57    2.43 

74413.1 

4415.3 

7.741 

8  533 

9 

139.1 

40 

22  57  10.73 

57  10J3S 

743  23.8 

43  26.0 

7.743 

8.535 

10 

135.3 

41 

22  57  18.73 

57  18.38 

74234.3 

42  36.5 

7.746 

8.537 

11 

131.5 

42 

22  57  26.77 

57  26.42 

7  41  44.6 

41  46.8 

7.748 

8.539 

12 

127.7 

43 

22  57  34.85 

57  34.50 

7  40  54.6 

40  56.8 

7.750 

8.541 

13 

123.9 

44 

22  57  42.97 

57  42.61 

740   4.4 

40    6.6 

7.752 

8.543 

14 

120.1 

45 

22  57  51.13 

57  50.76 

7  3914.0 

39  16.2 

7.754 

8.545 

15 

1  16.3 

46 

22  57  59.32 

57  58.95 

7  38  23.4 

38  25.6 

7  756 

8.547 

16 

1  12.5 

47 

22  58    7.54 

58    7.17 

7  37  32.6 

37  34.8 

7.758 

8.548 

17 

1    8.7 

48 

22  5815.79 

5815.42 

73641.7 

36  43.9 

7.759 

8.549 

18 

1    4.9 

49 

22  58  24.07 

58  23.70 

7  35  50.6 

35  52.8 

7.761 

8  550 

19 

1    l.l 

50 

22  5832.38 

5832.01 

7  34  59.4 

35    1.6 

7.762 

8.551 

1            20 

0  57.3 

51 

22  58  40.71 

5840.35 

7  34    8.0 

34  10.3 

7.763 

8.552 

21 

0.53.5 

52 

22  5849.06 

5848.71 

7  3316.5 

33  18.8 

7.764 

8.553 

22 

0  49.7 

53 

22.58  57.44 

58  57.08 

7  32  25.0 

32  27.2 

7.765 

8.554 

23 

0  4.5.9 

54 

22  59    5.83 

59   5.47 

7  31  33.4 

31  35.5 

7.766 

8.555 

24 

0  42.1 

55 

22  5914.24 

5913.88 

7  30  41.6 

30  43.7 

7.767 

8..556 

25 

0383 

56 

22  59  22.67 

59  22.31 

7  29  49.8 

29  51.9 

7  768 

8.556 

26 

0  34.5 

57 

22  5931.11 

59  30.75 

7  28  57.9 

29    0.0 

7.768 

8  556 

27 

0  30.7 

58 

22  59  39.56 

59  39.20 

7  28    5.9 

28    8.1 

7.768 

8J156 

28 

0  26.9 

59 

22  59  48^2 

59  47.66 

7  27  13.9 

27  16.1 

7.769 

8  557 

Mar.    1 

0  23.2 

60 

22  59  56.49 

59  56.14 

7  26  21.9 

26  24.1 

7.769 

8.557 

2 

0  19.4 

61 

23    0    4.96 

0   4.63 

-  7  25  29.9 

25  32.1 

+7769 

+8.557 

Note.  —  I  he  Transits  occur  on  the  Sidereal  Day  preceding  tlie  cue  for  which  thpy  are  glTen. 
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NEPTUNE     1854. 

Wot  WMhinstam  Stdaml  Noon  and  IfaMlMi  TtsiMlL 


IfwnftHarTlmo 

of 
MoidiuiTniult. 

fflde- 
nftl 
Date. 

ApponniBlglK 

.AK«-.«. 

Loff.onfottoiilB 
ftBldmollllmito. 

hm  ctWmBtar 

forSMond  !»•■. 

At  Bid.  Oh. 

AtTzmiu. 

At  Sid.  Oh. 

AtTlBM. 

InRJL. 

IbDoo. 

IbEJL 

In  Dm. 

d.    h.  m. 

h. 

m.   s. 

m.  ■. 

-?2'4  3-7.9 

1       N 

Htf.    3     015.6 

62 

23 

013.44 

013.11 

24  40.1 

+7.770 

+8.558 

4     011.8 

63 

23 

0  21.92 

0  21.59 

7  2345.9 

23  48.1 

7.770 

8.558 

5     0    8.0 

64 

23 

030.39 

030.06 

7  22  53.9 

22  56.1 

7.770 

8.558 

6     0   4.3 

65 

23 

0  38.86 

038.53 

7  22    1.9 

22   4.2 

7  770 

8  557 

7     0   0.5 

66 

23 

047.33 

046.99 

7  21  10.0 

2112.3 

7.769 

8.657 

7  23  56.7 

67 

23 

0  55.79 

0  55.45 

7  2018.1 

20  20.4 

7.769 

8.556 

8  23  52.9 

68 

23 

1    4.25 

1    3.90 

719  26.4 

19  28.6 

7.768 

8.555 

9  23  49.1 

69 

23 

I  12.70 

112.34 

71834.7 

18  36.9 

7.768 

8.554 

10  23  45.3 

70 

23 

1  21.14 

120.77 

717  43.2 

17  45.3 

7.767 

8.553 

II 

U  23  41.5 

71 

23 

l29Ji6 

129.19 

716  51.7 

16  53.9 

7.767 

8.552 

1 

12  23  37.7 

72 

23 

1  37.96 

1  37.59 

716   0.4 

16   2.6 

7.766 

8.551 

II 

13  23  33.9 

73 

23 

146.34 

1  45.98 

715    9.2 

1511.4 

7.765 

8.550 

14  23  30.1 

74 

23 

1  54.70 

1  54.35 

7  14  18.2 

14  20.3 

7.764 

8.549 

15  23  26.3 

75 

23 

2   3.04 

2   2.70 

718  27.3 

13  29.4 

7.763 

8.548 

16  23  22.5 

76 

23 

211.36 

211.02 

7  12  36.6 

1238.7 

7.761 

8.546 

17  2318.7 

77 

23 

2  19.65 

219.32 

71146.1 

1148.1 

7.760 

8.545 

18  23  14.9 

78 

23 

2  27.92 

2  27.59 

710  55.8 

10  67.8 

7.759 

8.543 

19  2311.1 

79 

23 

2  36.16 

235.84 

710   5.6 

10    7.6 

7.758 

8.541 

20  23    7.3 

80 

23 

2  44J37 

244.06 

7    9  15.6 

9  17.6 

7757 

8539 

21  23   3.5 

81 

23 

2  52.55 

2  52  24 

7    8  25.8 

8  27.8 

7.755 

8.538 

22  22  59.7 

82 

23 

3   0.70 

3   0.39 

7    7  36.3 

7  38.2 

7.753 

8.536 

23  22  55.9 

83 

23 

3    8.81 

3   8.51 

7    6  47.0 

6  48.9 

7.751 

8534 

1 

24  22  52.1 

84 

23 

3  16.89 

316.59 

7    5  57.9 

5  59.8 

7.749 

8.532 

25  2248.3 

85 

23 

3  24.93 

3  24.63 

7    6    9.1 

5  11.0 

7.746 

8.529 

26  2244.5 

86 

23 

3  32.93 

3  32.63 

7   4  20.6 

4  22.5 

7.744 

8.527 

27  22  40.7 

87 

23 

3  40.89 

340.59 

7    3  32.4 

3  34.2 

7.742 

8.524 

28  2236.9 

88 

23 

3  48.80 

3  48.50 

7    244.5 

2  46.2 

7.739 

8.521 

29  2233.1 

89 

23 

3  56.67 

3  56.37 

7    156.9 

158.6 

7.736 

8.518 

30  22  29.3 

90 

23 

4    4.49 

4   4.18 

-7-  1    9.6 

1  11.3 

7.733 

8.515 

31  22  25.5 

91 

23 

412.25 

4  11.95 

7    0  22.7 

0  24.4 

7.730 

8.512 

Apr.    1  22  21.7 

92 

23 

419.96 

4  19.66 

6  59  36.1 

59  37.8 

7.727 

8509 

• 

2  22  17.9 

93 

23 

4  27.61 

4  27.32 

6  58  49.9 

58  51.6 

7.723 

8.505 

3  22  14.1 

94 

23 

4  35.20 

4  34.92 

6  58   4.0 

58    5.8 

7.720 

8.502 

4  22  10.3 

95 

23 

4  42.74 

4  42.47 

6  57  18.5 

57  20.3 

7717 

8.498 

5  22    6.5 

96 

23 

4  50.22 

4  49.96 

6  56  33.4 

56  35.2 

7.714 

8.494 

6  22    2.7 

97 

23 

4  57.64 

4  57.39 

6  55  48.7 

55  50.5 

7.711 

8.490 

7  21  58.9 

98 

23 

5    5.01 

5   4.76 

6  55    4.4 

55    6.2 

7.707 

8.486 

8  21  55.1 

99 

23 

5  12.31 

5  12.06 

6  54  20.5 

54  22.3 

7.703 

8.482 

9  21  51.3 

100 

23 

5  19.55 

519.30 

6  53  37.0 

53  38.8 

7.699 

8.478 

10  21  47.5 

101 

23 

5  26.73 

5  26.48 

6  52  54.0 

52  55.7 

7.695 

8.473 

11  2143.7 

102 

23 

533.84 

5  33.59 

6  52  11.4 

52  13.1 

7.691 

8.469 

12  21  39.9 

103 

23 

5  40.88 

5  40.63 

6  51  29.2 

51  30.9 

7.687 

8.464 

13  21  36.1 

104 

23 

5  47.85 

5  47.60 

6  5047.5 

50  49.2 

7.683 

8.459 

14  21  32.2 

105 

23 

5  54.75 

5  54^0 

6  50   6.3 

50    7.9 

7.678 

8.454 

15  21  28.4 

106 

23 

6    1.58 

6    1.33 

649  25.6 

49  27.1 

7.673 

8.449 

16  21  24.6 

107 

23 

6   8.33 

6    8.08 

6  48  45.3 

48  46.8 

7  668 

8.444 

17  2120.8 

108 

23 

615.00 

6  14.76 

6  48    5.5 

48    7.0 

7.663 

8.439 

18  21  16.9 

109 

23 

6  21.60 

621.36 

647  26.2 

47  27.7 

7  658 

8.433 

19  21  13.1 

110 

23 

6  28.12 

6  27.88 

6  4647.4 

46  48.9 

7.653 

8.427 

20  21    9.3 

111 

23 

634.56 

634.32 

6  46    9.1 

46  10.6 

7.648 

8.421 

21   21    5.5 

112 

23 

640.92 

640.68 

6  45  31.4 

45  32.9 

7.642 

8.415 

T2  21    1.7 

113 

23 

647.19 

6  46.96 

6  44  54.2 

44  55.7 

7.636 

8.408 

23  20  57.8 

114 

23 

6  53J38 

6  53.15 

644  17.6 

44  19.0 

7.630 

8.402 

24  20  54.0 

115 

23 

6  59.48 

6  59.26 

64341.5 

43  42.9 

7.624 

8.396 

25  20  50.2 

116 

23 

7    5.50 

7    5.28 

6  43    6.0 

43    7.4 

7.618 

8.389 

26  2046.3 

117 

23 

711.43 

711.22 

644131.1 

42  32.4 

7  612 

8.382 

27  20425 

118 

23 

7  17.27 

7  17.07 

6  4156.7 

41  58.0 

7.605 

8374 

28  2038.7 

119 

23 

7  23.02 

7  22.82 

6  4122.9 

41  24.2 

7.598 

8.366 

29  20  34.8 

120 

23 

7  28.68 

7  28.48 

6  40  49.7 

40  51.0 

7.591 

8  358 

M  20  31.0 

121 

23 

734.24 

7  34.05 

6  4017.1 

40  18.4 

7  583 

8.350 

U^     1   20  27.1 

122 

23 

7  39.71 

739.52 

-  6  39  45.2 

39  46.4 

+7  575 

+  8J41 

Non.  —  TtM  TniMltfl  occur  on  the  Sidtnal  D«y  pnoeding  th«  one  for  whkb  they  to 


NEPTUNE,    1854. 


Vor  Washington  Bidmeal  Noon  and  Meridian  Transit. 

of 
MMdiaa  Tkmnalt. 

Side- 
x«al 

Appareat  Right  AMenston. 

ApparaitDedination. 

Log.  of  Motion  in 
a  Sidereal  Minute. 

Log  of  rhetor 

Date. 

..    ._ 

At  Sid.  Ob. 

At  Trans. 

At  Sid.  Oh. 

At  Trans. 

InR^ 

In  Dec. 

InR^ 

In  Dec. 

d.    h.  m. 

h. 

m.  8. 

m.  8. 

O    1      u 

1       M 

MV     2  2028^ 

123 

23 

7  45.08 

744.89 

-  6  39  13.9 

39  15.1 

+7.567 

+8332 

3  2019Ji 

124 

23 

7  50.35 

7  60.16 

638  43.2 

38  44.4 

7.559 

8.323 

4  20  15.6 

125 

23 

7  55.52 

7  55.34 

6  3813.2 

38  14.3 

7.551 

8.314 

5  2011.8 

126 

23 

8  0.59 

8   0.41 

6  37  43.8 

37  44.9 

7.543 

8.305 

6  20   7.9 

127 

23 

8   5.56 

8   5.39 

63715.0 

37  16.1 

7.534 

8.296 

7  20   4.1 

128 

23 

810^ 

8 10.26 

636  46.9 

36  47.9 

7.525 

8.286 

8  20   0.2 

129 

23 

815.21 

815.04 

63619.4 

36  20.4 

7.516 

8.276 

9  19  56.4 

130 

23 

8  19.88 

8  19.72 

635  52.6 

35  53.6 

7.507 

8.265 

10  19  52.5 

131 

23 

8  24.45 

8  24.29 

6  85  26.4 

35  27.4 

7.497 

8.254 

11  19  48.6 

132 

23 

8  28.92 

8  28.76 

6  35    0.9 

35    1.8 

7.487 

8.243 

12  19  44.7 

133 

23 

833.28 

833.12 

634  36.1 

34  36.9 

7.476 

8.231 

13  19  40.9 

134 

23 

837.53 

837.38 

63411.9 

34  12.6 

7^465 

8.219 

14  1937.0 

135 

23 

841.68 

841.53 

6  33  48.4 

33  49.0 

7454 

8.206 

15  19  33.2 

136 

23 

845.72 

845.58 

633  25.6 

33  26.2 

7.442 

8.193 

16  19  29.3 

187 

23 

849.65 

849.51 

633    3.5 

33    4.1 

7.430 

8.179 

17  19  25.5 

138 

23 

853.47 

8  53.34 

63242.1 

32  42.7 

7.418 

8.165 

18  19  21.6 

139 

23 

8  57.18 

857.05 

632  21.4 

32  22.0 

7.405 

8.150 

19  19  17.7 

140 

23 

9   0.78 

9   0.66 

6  32    1.4 

32    2.0 

7.392 

8.134 

20  19  13.8 

141 

23 

9   4.27 

9   4.15 

63142.1 

31  42.8 

7.378 

8.118 

21  1910.0 

142 

23 

9    7.65 

9    7.53 

63123.6 

3124.3 

7.363 

8.101 

22  19    6.1 

143 

23 

9  10.91 

9  10.79 

6  31    5.8 

31    6.5 

7.347 

8.084 

23  19    2.3 

144 

23 

9  14.06 

9  13.94 

6  3048.7 

3049.5 

7.331 

8.065 

24  18  58.4 

145 

23 

917.09 

916.98 

63032.4 

30  33.2 

7.314 

8.046 

25  18  54.5 

146 

23 

9  20.00 

919.90 

63016.8 

30  17.6 

7.297 

8.026 

26  18  50.6 

147 

23 

9  22.80 

9  22.70 

630    1.9 

30   2.7 

7.280 

8.004 

27  1846.7 

148 

23 

9  25.48 

9  25.39 

6  29  47.8 

20  48.5 

7.262 

7.981 

28  18  42.8 

149 

23 

9  28.05 

9  27.96 

6  29  34.4 

29  3.'5.1 

7.242 

7.956 

29  18  38.9 

150 

23 

9  30.50 

9  30.41 

6  29  21.8 

29  22.4 

7.221 

7.930 

SO  18  35.0 

151 

23 

9  32.83 

9  32.75 

6  29    9.9 

29  10.5 

7.198 

7.902 

31  1831.1 

152 

23 

935.05 

934.97 

6  28  58.8 

28  59.3 

7.175 

7.873 

Jnn»    1  18  27.2 

153 

23 

9  37.14 

9  87.07 

6  28  48.4 

28  48.9 

7.150 

7.842 

2  18  23J3 

154 

23 

9  39.11 

9  39.04 

6  2838.8 

28  39.2 

7.123 

7.807 

3  1819.4 

155 

23 

9  40.96 

9  40.90 

6  28  29.9 

28  30.3 

7.095 

7.770 

4  18  15.5 

156 

23 

9  42.70 

9  42.64 

6  28  21.8 

28  22.1 

7.064 

7.730 

5  1811.6 

157 

23 

9  44.31 

9  44.26 

6  2814.4 

28  14.7 

7.032 

7.685 

6  18    7.7 

158 

23 

9  45.80 

945.75 

6  28    7.8 

28    8.1 

6.998 

7.636 

7  18   3.8 

159 

23 

9  47.17 

947.13 

6  28    2.0 

28    2.2 

6.960 

7.580 

8  17  59.9 

160 

23 

9  48.42 

9  48.39 

6  27  56.9 

27  57.1 

6.919 

7.516 

9  17  56.0 

161 

23 

9  49.56 

949.53 

6  27  52.5 

27  52.7 

6.874 

7441 

10  17  62.0 

162 

23 

9  50.57 

9  50.55 

6  27  48.9 

27  49.1 

6.822 

7.850 

11   17  48.1 

163 

23 

9  51.47 

9  51.45 

6  27  46.0 

27  46.2 

6.762 

7.235 

12  17  44.2 

164 

23 

9  52.25 

9  52.23 

6  27  43.9 

27  44.1 

6.693 

7.078 

13  17  40.2 

165 

23 

9  52.90 

9  62.89 

6  27  42.6 

27  42.7 

6.613 

6.831 

14  17  36.3 

166 

23 

9  53.43 

9  53.48 

6  27  42.0 

27  42.1 

6.514 

+6.194 

15  17  32.4 

167 

23 

9  53.84 

9  53.85 

6  27  42.2 

27  42.2 

6.386 

-6.582 

16  17  28.5 

168 

23 

9  54.13 

9  54.14 

6  27  43.1 

27  43.1 

6.203 

6.964 

17   17  24.5 

169 

23 

9  54.31 

9  54.32 

6  27  44.8 

27  44.8 

+5.893 

7.164 

18  17  20.6 

170 

23 

9  54.36 

9  54.38 

6  27  47.3 

27  47.2 

-4.717 

7.296 

19  17  16.7 

171 

23 

9  54.30 

9  54.32 

6  27  50.5 

27  50.3 

5.947 

7.398 

20  17  12.8 

172 

23 

9  54.11 

9  54.13 

6  27  54.4 

27  54.2 

6.235 

7.480 

21   17    8.8 

173 

23 

9  53.81 

9  53.83 

6  27  59.1 

27  58.9 

6.404 

7.549 

22  17    4.9 

174 

23 

9  53.38 

9  53.41 

6  28   4.5 

28   4.3 

6.527 

7.609 

23  17    1.0 

175 

23 

9  52.84 

9  52.87 

6  2810.7 

28  10.5 

6.622 

7.660 

24  16  57.0 

176 

28 

9  52.18 

9  52.21 

6  28  17.6 

2817.4 

6.699 

7.706 

25  16  53.1 

177 

23 

9  51.40 

9  51.43 

6  28  25.2 

28  2.'5.0 

6.765 

7.747 

26  16  49.2 

178 

23 

9  50.50 

9  50.53 

6  28  33.6 

28  33.3 

6.823 

7.785 

27   16  45.2 

179 

23 

9  49.48 

9  49.52 

6  28  42.7 

28  42.4 

6.874 

7.819 

28  1641.3 

180 

23 

9  48.35 

9  48.39 

6  28  52.6 

28  52.2 

6.919 

7.851 

29  16  37.3 

181 

23 

9  47.10 

9  47.14 

6  29    3.2 

29    2.8 

6.960 

7  881 

30  16  33.4 

182 

23 

9  45.73 

9  45.78 

6  2914.5 

29  14.1 

6.995 

7.908 

July    1   16  29.4'  183 

23 

9  44.25 

9  44.30 

-  6  29  26.5 

29  26.1 

-7.028 

-7.933 

NoTB.  —  The  Transits  occur  on  the  Sidereal  Day  precedhig  the  cme  for  whteh  they  aie  gtren. 
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NEPTUNE,    1854. 


For  Wuhlngton  SMcxMl  Noon  and  Ifaridkn  TnuMU. 

Man  Soli 

of 

Mflridian 

a  Tlste 
Tnodt. 

h.  m. 

Slde- 
Date. 

Apparent  Right  Asoenikm. 

Log.ofUotkmln 

LofforiMor 

At  Sid.  Oh. 

AtTnmB. 

At  Sid.  Oh. 

AtXxans. 

InRJL. 

In  Dm. 

InRJL 

In  Dm. 

d. 

h.  m.   s. 

m.   f. 

O    f       II 

1     II 

July    2 

16  25.5    184 

23    9  42.65 

942.71 

-  6  29  39.2 

29  38.8 

-7.059 

-7.957 

3 

1621.5'  185 

23    9  40.94 

941.01 

6  29  52.6 

29  52.2 

7.088 

7.980 

4 

161 7.6 1  186 

23    939.12 

9  39.19 

6  30   6.7 

30    6.2 

7.115 

BJOOl 

5 

16  13.6    187 

23    937.18 

9  37.26 

6  30  21.5 

30  20.9 

7.140 

8.021 

6 

16    9.6    188 

23    9  35.14 

9  35.22 

630  36.9 

3036.3 

7.165 

8.040 

7 

16    5.6,  189 

23    9  32.98 

9  33.07 

6  30  53.0 

30  52.4 

7.187 

8.058 

8 

16    1.6 

190 

23    9  30.71 

9  30.81 

631    9.8 

31    9.2 

7.209 

8.075 

9 

15  57.7 

191 

23    9  28.33 

9  28.44 

68127.2 

31  26.7 

7.230 

8.091 

10 

15  53.7 

192 

23    9  25.85 

9  25.96 

63145.3 

3144.8 

7.247 

8.107 

11 

15  49.7 

193 

23    9  23.26 

9  23.38 

632    4.1 

32   3.5 

7.264 

8.122 

12 

15  45.7 

194 

23    9  20.57 

9  20.69 

6  32  23.5 

32  22.9 

7.280 

8.136 

13 

1541.7 

195 

23    917.77 

917.89 

632  43.5 

32  42.9 

7.295 

8.150 

14 

15  37.8 

196 

23    914.87 

9  14.99 

633   4.2 

33    3.5 

7.310 

8.163 

15 

15  33.8 

197 

23   911.87 

911.99 

6  33  25.5 

33  24.8 

74J25 

8.176 

16 

15  29.8 

198 

23    9    8.77 

9    8.89 

6  33  47.4 

33  46.7 

7.340 

8.188 

17 

15  25.8 

199 

23    9   5.57 

9    5.68 

634    9.9 

34    9.2 

7.354 

8.200 

18 

15  21.8 

200 

23   9   2.27 

9    2.37 

6  34  33.1 

34  32.3 

7  367 

8.211 

19 

15  17.8 

201 

23    8  58.86 

8  58.97 

6  34  56.8 

34  56.0 

7.380 

8.222 

20  15  13.8 

202 

23    8  55.35 

8  55.47 

6  35  21.1 

35  20.3 

7.392 

8.232 

21 

15    9.8 

203 

23   8  51.75 

8  51.87 

635  46.0 

35  45.2 

7  404 

8.24S 

22 

15    5.8 

204 

23    8  48.05 

848.18 

6  3611.5 

36  10.6 

7.415 

8.252 

23 

15    1.8 

205 

23    844.26 

844.39 

6  36  37.5 

36  36.6 

7.426 

8.261 

24 

14  57.8 

206 

23    8  40.37 

8  40.51 

6  37    4.1 

37    3.2 

7.436 

8.270 

25 

14  53.8  207 

23    8  36.39 

836.54 

6  37  31.2 

37  30.3 

7.446 

8.279 

1 

26 

14  49.8   208 

23   8  32.33 

8  52.48 

6  37  58.8 

37  57.9 

7.455 

8  287 

1 

27 

14  45.8  209 

23    8  28.18 

8  28.34 

6  38  27.0 

38  26.1 

7.464 

8.295 

28 

1441.8   210 

23    8  23.95 

8  24.11 

6  38  55.7 

38  54.8 

7.473 

8.303 

29 

14  37.8' 211 

23    819.63 

819.80 

6  39  24.9 

39  23.9 

7.481 

8.310 

30 

14  33.8   212 

23    8  15.23 

8  15.40 

6  39  54.6 

39  53.5 

7.489 

8J17 

31 

14  29.8,213 

23    810.75 

810.92 

6  40  24.7 

40  23.6 

7.497 

8.324 

Aug.    I 

14  25.8  214 

23   8    6.19 

8    6.36 

6  40  55.3 

40  54.2 

7.505 

8-330 

2 

14  21.8   215 

23    8    1.56 

8    1.72 

6  4126.4 

41  25.2 

7.512 

8.336 

3 

14  17.8   216 

23    7  5C.85 

7  57.01 

6  4157.9 

41  56.6 

7.519 

8.342 

4 

14  13.8   217 

23    7  52.06 

7  52.23 

6  42  29.8 

42  28.5 

7.525 

8.348 

5 

14    9.7,218 

23    7  47.20 

7  47.38 

6  43    2.1 

43   0.8 

7.531 

8.354 

1 

6 

14    5.7,219 

23    7  42.27 

7  42.45 

6  43  34.8 

43  33.5 

7.537 

8J359 

1 

14    1.7 1  220 

23    7  37.28 

7  37.46 

6  44    7.9 

44    6.6 

7.543 

8.364 

8 

18  57.7   221 

23    7  32.22 

7  32.40 

64441.4 

44  40.1 

7.548 

8369 

9 

13  53.7   222 

23    7  27.10 

7  27.28 

6  45  15.2 

45  14.0 

7.554 

8JJ74 

10 

13  49.7   223 

23    7  21.91 

7  22.09 

6  45  49.4 

45  48.2 

7.560 

8.378 

11 

13  45.7   224 

23    7  16.66 

716.84 

6  46  23.9 

46  22.7 

7.565 

8.383 

12 

13  41.6   225 

23    7  11.35 

7  11.53 

6  46  58.8 

46  57.6 

7.570 

8.387 

13 

13  37.6   226 

23    7    5.97 

7    6.16 

647  34.0 

47  32.8 

7.575 

8.391 

14 

13  33.6 1  227 

23    7    0.54 

7    0.74 

6  48    9.5 

48    8.3 

7.579 

8.394 

15 

13  29.6   228 

23    6  55.0G 

6  55.26 

6  48  45.3 

48  44.1 

7.583 

8.398 

16 

13  25.6   229 

23    6  49..'i3 

6  49.73 

6  49  21.4 

49  20.2 

7.587 

8401 

17 

13  21.6    230 

23    6  43.95 

6  44.15 

6  49  57.8 

49  56.5 

7.591 

8.404 

18 

13  17.5   231 

23    6  38.32 

6  38.52 

6  50  34.5 

50  33.1 

7.594 

8.407 

19 

13  13.5   232 

23    6  32.64 

6  32.85 

651  11.4 

51  10.0 

7.598 

8.410 

20 

13    9.5    233 

23    6  26.92 

6  27.13 

6  5148.5 

51  47.1 

7.601 

8.412 

21 

13    5.5   234 

23    6  21.16 

6  21.37 

6  52  2.'i.8 

52  24.4 

7.604 

8.415 

22 

13    1.5    235 

23    6  15.36 

615.57 

6  53    3.3 

53    1.9 

7.607 

8.417 

23 

12  57.4    236 

23    6    9.52 

6    9.74 

6  53  41.0 

53  39.6 

7.610 

8.419 

24 

12  53.4    237 

23    6    3.64 

6    3.87 

6  54  18.9 

54  17.5 

7.612 

8.421 

• 

25 

12  49.41  238 

23    5.57.73 

5  57.96 

6  54  57.0 

54  55.5 

7.614 

8.423 

■ 

26 

12  45.3    239 

23    5  51.80 

5  52.03 

6  55  35.2 

55  33.7 

7.616 

8.424 

27 

1241.3    240 

23    5  45.84 

5  46.07 

6  56  13.5 

5612.0 

7.618 

8.425* 

28 

12  37.3    241 

23    5  39.85 

5  40.09 

6  56  51.9 

56  50.4 

7.620 

8.426                                1 

29 

12  33.2   242 

23    5.33.84 

5  34.08 

6  57  30.4 

57  28.9 

7.622 

8  427i 

30 

12  29,2    243 

23    5  27.81 

5  28.05 

6  58    9.0 

58    7.5 

7.624 

8.42S'              I 

31 

12  25  2    244 

23    5  21.76 

5  22.01 

-  6  58  47.6 

58  46.1 

-7.625 

-8.429' 

I 

— 

-1^— ^~_j 
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NEPTUNE,    1854. 


UMnflttkr  Time 

of 
Bfaridian  Tkmnalt. 

Side- 
nel 
Date. 

Appaient  Bighl 

Log.  of  Motion  in 
A  Sidereal  Minute. 

Log  of  Factor 
for  Second  mit% 

AiStd.Oh. 

AtTnae. 

At  Sid.  Oh. 

AtTimns. 

InBJL. 

In  Deo. 

InB.A. 

InJhc. 

<L    h.  m. 

h. 

m.   f. 

m.   B. 

O    1       II 

/      H 

8«^t.    1   12  21.1 

245 

23 

515.70 

5  15.95 

-6  59  26.3 

59  24.8 

-7.626 

-8.429 

2  1217.1 

246 

23 

5   9.63 

6    9.87 

7    0   5.0 

0   3.5 

7.626 

8.430 

3  1213.1 

247 

23 

5   3.55 

5   3.79 

7    043.8 

0  42.2 

7.626 

8.430 

4  12    9.0 

248 

23 

4  57.46 

4  57.70 

7    122.6 

121.0 

7.627 

8.430 

5  12    5.0 

249 

23 

4  51.36 

4  61.60 

7    2    1.3 

159.8 

7.627 

8.430 

6  12    1.0 

250 

23 

4  45.26 

445.50 

7    2  40.1 

2  38.6 

7.627 

8.430 

7  1156.9 

251 

23 

4  39.15 

4  39J39 

7   318.8 

317.3 

7.627 

8.429 

8  11  52.9 

252 

23 

4  33.04 

4  33.28 

7   3  57.5 

3  56.0 

7.627 

8.429 

9  1148.8 

253 

23 

4  26.93 

4  27.17 

7   4  36.1 

4  34.6 

7.627 

8.428 

10  1144.8 

254 

23 

4  20.83 

4  21X>7 

7    514.7 

513.2 

7.627 

8.427 

11  1140.8 

255 

23 

414.73 

4  14.97 

7    5  53.1 

5  51.7 

7.626 

8.426 

12  1136.7 

256 

23 

4   8.64 

4   8.88 

7    6  31.5 

630.0 

7.626 

8.425 

13  1132.7 

257 

23 

4   2.56 

4   2.81 

7    7    9.7 

7    8.2 

7.625 

8.423 

14  1128.7 

258 

23 

3  56i>0 

3  56.75 

7    7  47.8 

746.3 

7.624 

8.422 

15  1124.6 

259 

23 

3  50.45 

3  50.70 

7    8  25.8 

8  24.3 

7.623 

8.420 

16  11  20.6 

260 

23 

344.42 

344.67 

7   9   3.6 

9   2.1 

7.622 

8.418 

17  11 16.6 

261 

23 

338.41 

3  38.66 

7    9  41.2 

9  39.7 

7.620 

8.416 

18  11 12.5 

262 

23 

3  32.43 

3  32.67 

71018.6 

10  17.2 

7.618 

8.414 

19  11    8.5 

263 

23 

3  26.47 

3  26.71 

710  55.8 

10  54.4 

7.616 

8.411 

20  11    4.5 

264 

23 

3  20.54 

3  20.78 

7  11  32.8 

11  31:4 

7.614 

8.408 

21  11    0.4 

265 

23 

3  14.65 

314.88 

712    9.6 

12    8.2 

7.611 

8.405 

22  10  56.4 

266 

23 

3   8.79 

3   9.01 

712  46.1 

12  44.7 

7.609 

8.402 

1 

23  10  52.4 

267 

23 

3   2.96 

3   3.18 

713  22.3 

13  21.0 

7.606 

8.399 

1 

24  1048.3 

268 

23 

2  57.17 

2  57.39 

7  13  58.3 

13  57.0 

7.603 

8.396 

1 

25  1044.3 

269 

23 

2  51.42 

2  51.64 

714  34.0 

14  32.5 

7.600 

8.392 

1 

26  1040.3 

270 

23 

245.71 

245.93 

715    9.4 

15    7.9 

7J&97 

8.388 

1 
1 

27  1036.3 

271 

23 

2  40.05 

240.27 

715  44.4 

15  42.9 

7.593 

8.384 

1 

28  1032.3 

272 

23 

234.43 

2  34.66 

716  19.1 

16  17.6 

7.589 

8.380 

29  10  28.2 

273 

23 

2  28.87 

2  29.09 

716  53.5 

16  52.0 

7.585 

8.376 

30  10  24.2 

274 

23 

2  23.36 

2  23.57 

717  27.5 

17  26.0 

7.581 

8.371 

Cot     1   10  20.2 

275 

23 

217.90 

2  18.11 

718    1.1 

17  59.7 

7.577 

8.366 

2  1016.2 

276 

23 

2  12.49 

2  12.71 

718  34.3 

1832.9 

7.572 

8.360 

3  1012.2 

277 

23 

2    7.15 

2    7.36 

719    7.1 

19    5.7 

7.567 

8.354 

4  10   8.2 

278 

23 

2    1.87 

2    2.07 

719  39.5 

19  38.1 

7iJ62 

8.348 

5  10   4.1 

279 

23 

1  56.65 

156.85 

7  2011.4 

20  10.0 

7ii57 

8.342 

6  10   0.1 

280 

23 

15M9 

151.69 

7  20  42.9 

2041.5 

7J152 

8.336 

7     9  66.1 

281 

23 

146.39 

146.59 

7  21  13.9 

21  12.6 

7.546 

8.330 

8    9  52.1 

282 

23 

141.36 

141.55 

7  21  44.5 

21  43.2 

7.540 

8.324 

9     9  48.1 

283 

23 

136.40 

136.59 

7  22  14.6 

2213.3 

7.533 

8.317 

10    944.1 

284 

23 

1  31.51 

1  31.70 

7  22  44.2 

22  42.9 

7.527 

8.310 

U     940.1 

285 

23 

1  26.70 

1  26.89 

7  23  13.4 

2312.1 

7.520 

8.303 

12     9  36.1 

286 

23 

1  21.97 

122.15 

7  23  42.1 

23  40.8 

7.513 

8.295 

13     9  32.1 

287 

23 

117.31 

1  17.49 

7  24  10.2 

24    9.0 

7.505 

8.287 

14     9  28.1 

288 

23 

1  12.73 

1  12.91 

7  24  37.8 

24  36.6 

7.498 

8.278 

15     9  24.0 

289 

23 

1    8.23 

I    8.41 

7  25    4.8 

25   3.7 

7.490 

8.269 

1 

16     9  20.0 

290 

23 

1    3.82 

I    3.99 

7  25  31.3 

25  30.2 

7.482 

8.260 

17     916.0 

291 

23 

0  59.49 

0  59.66 

7  25  57.2 

25  56.1 

7.474 

a250 

18     912.0 

292 

23 

0  55.25 

0  55.42 

7  26  22.5 

26  21.4 

7.465 

8.240 

19     9   8.0 

293 

23 

051.09 

0  51.26 

7  26  47.2 

26  46.2 

7.456 

a229 

20     9   4.0 

294 

23 

047.02 

047.19 

7  2711.3 

27  10.4 

7.446 

8.219 

21     9   0.0 

295 

23 

043.05 

043.22 

7  27  84.8 

27  34.0 

7.436 

8.208 

22     8  56.0 

296 

23 

039.17 

039.34 

7  27  57.7 

27  56.9 

7.425 

8.196 

23     8  52.0 

297 

23 

0  35.40 

035.56 

7  28  20.0 

2819.2 

.  7.414 

8.184 

24     8  48.0 

298 

23 

031.73 

031.88 

7  28  41.7 

2840.9 

7.401 

ai7i 

25     844.0 

299 

23 

0  28.15 

0  28.30 

7  29    2.7 

29    1.9 

7.388 

ai67 

26     840.0 

300 

23 

0  24.68 

0  24.82 

7  29  23.0 

29  22.2 

7.375 

8.142 

27     836.0 

301 

23 

0  21.31 

0  21.44 

7  29  42.7 

29  41.9 

7.361 

ai27 

28     832.1 

302 

23 

018.04 

018.17 

7  30    1.7 

30   0.9 

7.348 

8.112 

29     8  28.1 

303 

23 

0  14.88 

015.00 

7  30  20.0 

3019.2 

7.834 

8096 

30    824.1 

304 

23 

011.83 

011.94 

7  30  37.6 

3036.9 

7.319 

ao78 

31     8  20.1 

305 

23 

0    8.88 

0   8.99 

-  730  54.5 

30  53.9 

-7.304 

-8.060 

Non.  —  The  TraositB  occur  OD  the  Sidtnai  Dey  preceding  the  one  fi>r  which  Vtmy  are  giftn. 
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Vor  WMhlDgton  Sidaml  Noon  and  IteMtaa  TraoMlt. 

Man  Solar  Tlm« 

of 
MMkUaa  fbmiult. 

Sid*- 
nal 
Date. 

▲ppwrnil  Bight  AfleaMton. 

Log.  of  Motion  in 
aSidorMlUinnttt. 

Loff.oriM«ar 
ftrSMondDW^. 

h.  m. 

At  Bid.  Ob. 

AtTmiw. 

AtSkLOh. 

AITranf. 

InBJL 

In  Dm. 

InEJL 

In  Dm. 

d. 

li.m.   s. 

m.  t^ 

O    1       M 

1      H 

Nor.   1 

816.1 

306 

23    0   6.03 

0    6.15 

-  7  31 10.8 

31  10.2 

-7.288 

-8X)41 

2 

812.2 

307 

23    0   3.30 

0   3.41 

7  3126.4 

3125.8 

7J870 

8.021 

. 

,_ 

3 

8   8.2 

308 

23   0   0.68 

0   0.79 

7  3141.3 

31  40.7 

7.251 

8.000 

4 

8   4.2 

309 

22  59  58.17 

59  58.27 

7  3155.4 

3154.8 

7.231 

7.978 

5 

8   0.2 

310 

2259  55.78 

59  55.86 

7  32   8.8 

32    8.2 

7.211 

7.955 

6 

7  56.8 

311 

22  59  53.50 

59  53.57 

7  3221.4 

32  20.9 

7.189 

7.930 

7 

7  52.3 

312 

22  59  51.33 

59  51.40 

7  32  33.3 

32  32.9 

7.166 

7.904 

8 

7  48.3 

313 

22  5949.28 

59  49.35 

7  3244.5 

32  44.1 

7.141 

7.877 

9 

7  44.4 

314 

22  5947.35 

59  4742 

7  3255.0 

32  54.6 

7.115 

7.846 

10 

7  40.4 

315 

22  59  45.54 

59  45.60 

733   4.7 

33    4.3 

7J087 

7.811 

11 

7  36.4 

316 

22  5943.84 

59  43.90 

7  3313.6 

33  13.3 

7.056 

7.775 

12 

7  32.5 

317 

22  59  42.26 

59  42.33 

7  33  21.8 

33  21.5 

7.023 

7.734 

13 

7  28J( 

318 

22  5940.80 

59  40.88 

7  33  29.2 

33  28.9 

6.985 

7.688 

14 

724.6 

319 

22  5939.47 

5939.55 

7  33  35.8 

33  35.6 

6.945 

7.637 

15 

7  20.6 

320 

22  5938.26 

5938.34 

7  33  41.7 

3341.5 

6900 

7.580 

16 

716.7 

321 

22  5937.18 

5937.25 

733  46.8 

33  46.6 

6  849 

7.514 

17 

712.7 

322 

22  5936.22 

59  36.28 

7  33  51.1 

33  50.9 

6.792 

7435 

18 

7    8.8 

323 

22  5935.39 

59  35.44 

7  33  54.6 

33  54.4 

6.727 

7.336 

19 

7    4.8 

324 

22  5934.69 

5934.73 

733  57.3 

33  57.2 

6.649 

7.208 

20 

7   0.9 

325 

22  5934.11 

5934.14 

7  33  59.2 

33  59.2 

6.556 

7.025 

21 

6  56.9 

326 

22  5933.66 

5933.68 

7  34   0.4 

34   0.4 

6.433 

-6.717 

22 

6  53.0 

327 

225933.33 

5933.35 

734   0.8 

34   0.8 

6.261 

+5.541 

23 

649.0 

328 

22  59  33.13 

5933.14 

734   0.3 

34   0.4 

5.972 

6.771 

24 

645.1 

329 

22  5933.06 

59  33.06 

7  33  59.1 

33  59.2 

-4.717 

7.059 

25 

641.1 

330 

22  5933.12 

5933.11 

733  57.1 

33  57.2 

+5.921 

7.231 

26 

637.2 

331 

22  5933.30 

5933.29 

733  54.3 

33  54.4 

6.240 

7.353 

27 

633.3 

332 

22  59  33.62 

59  33.60 

733  50.7 

33  50.8 

6421 

7449 

28 

629.4 

333 

22  59  34.06 

5934.04 

7  33  46.3 

3346.4 

6.547 

7.527 

29 

6  25.4 

334 

22  5934.63 

59  34.60 

733  41.0 

33  41.2 

6.646 

7.594 

30 

6  21.5 

335 

22  59  35.33 

5935.29 

73334.9 

33  35.2 

6.725 

7.649 

Dm.     1 

617.6 

336 

22  5936.16 

5936.11 

7  33  28.1 

33  28.4 

6.793 

7.700 

2 

613.7 

337 

22  59  37.11 

59  37.06 

733  20.5 

33  20.8 

6.851 

7.745 

3 

6   9.8 

338 

22  59  38.19 

5938.14 

7  3312.1 

3312.4 

6.902 

7.786 

4 

6   5.9 

339 

22  5939.40 

5939.34 

733   2.9 

33   3.2 

6.948 

7.823 

5 

6   2.0 

340 

22  59  40.74 

5940.67 

7  32  52.9 

32  53.3 

6.989 

7.858 

6 

5  58.1 

341 

22  59  42.20 

59  42.13 

732  42.1 

32  42.6 

7.027 

7.889 

7 

5  54.2 

342 

22  59  43.80 

59  43.72 

73230.6 

32  31.1 

7.061 

7.918 

8 

5  50.3 

343 

22  5945.52 

59  45.44 

73218.3 

32  18.8 

7X)93 

7.946 

9 

5  46.4 

344 

22  5947.37 

59  47Ji8 

732   5.2 

32   5.7 

7.122 

7.972 

10 

5  42.5 

345 

22  59  49.34 

5949.25 

73151.3 

31  51.9 

7.149 

7.997 

11 

538.6 

346 

22  59  5144 

59  51.35 

73136.6 

3137.3 

7.175 

SJ090 

12 

5  34.7 

347 

22  59  53.66 

59  53.57 

73121.1 

31  21.9 

7.200 

8.042 

13 

530.8 

348 

22  59  56.01 

59  55.92 

731    4.9 

31    5.7 

7.223 

a063 

14 

5  26.9 

349 

22  59  58.49 

59  58.39 

73047.9 

3048.7 

7.246 

8X)82 

15 

5  23.0 

350 

23   0    1.10 

0  0.99 

7  3030.1 

3030.9 

7.268 

8.100 

16 

519.1 

351 

23   0   3.83 

0   3.72 

73011.6 

80124 

7.288 

8.118 

17 

515.2 

352 

23   0   6.68 

0   6.57 

7  29  52.3 

29  53.1 

7.307 

8.135 

» 

18 

511.4 

353 

23   0   9.66 

0   9.54 

729  32.2 

2933.1 

7.325 

8.152 

19 

5    7A 

854 

23   012.76 

012.63 

7  29114 

2912J) 

7Ai2 

8.168 

20 

5  3.6 

355 

23   015.98 

015.85 

72849.8 

28  50.8 

7.358 

8.188 

21 

4  59.7 

356 

23   019.33 

019.19 

728  27.5 

28  28.5 

7.374 

8.197 

22 

4  55.9 

357 

23   0  22.80 

0  22.65 

7  28   4.5 

28    5.5 

7.389 

8.211 

23 

4  52.0 

358 

23   026.39 

0  26.23 

7  27  40.7 

27  41.8 

7.403 

8.224 

24 

448.1 

359 

23    030.09 

0  29.93 

7  27  16.2 

27174 

7417 

8.237 

25 

444.2 

360 

23   033.91 

033.75 

7  26  51.0 

26  52.2 

7430 

8.249 

26 

4  40.4 

361 

23   037.85 

087.68 

7  26  25.1 

26  26.3 

7443 

8.261 

27 

4  36.5 

362 

23   041.90 

041.73 

7  25  58Ji 

25  59.7 

7455 

8.272 

28 

432.6 

363 

23   0  46.07 

0  45.90 

7  25  31.2'   25  32.4 

7467 

a283 

29 

4  28.7 

364 

23   0  50.35 

0  50.18 

7  25    3.2    25   4.4 

7479 

8.293 

80 

424.9 

365 

23   0  54.75 

0  54.57 

7  24  34.6 1  24  35.8 

7490 

8.303 

31 

4  21.1 

366 

23   0  59.26 

0  59.07 

-  7  24    5.3    24    6.5 

+7.501 

+8.313 

Non  —  Tbe  Tnuialta  occur  on  the  Sidfrtal  Day  prMvding  Um  one  for  wbirh  tbtj  art  gWoi. 
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